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University  of  Virginia, 

Charlottesville,  September  1,  1!J21. 

Governor    W  est  ))i  or  eland   Davis,    Chairman,    and    Members    of    the    State 
Geological  Commission  : 

Gentlemen : — I  have  the  honor  to  transmit  to  you  herewith,  and  to 
recommend  for  })ublication  as  Bulletin  No.  XXI  of  the  Virginia  Geological 
Survey  Series  of  Reports,  a  manviscript  and  illustrations  of  a  report  entitled 
"The  Geology  and  Coal  Resources  of  Dickenson  County,  Virginia,"  by  Pro- 
fessor Albert  W.  Giles. 

This  report,  prepared  by  the  Virginia  Geological  Survey  in  cooperation 
with  the  United  States "  Geological  Survey,  is  the  fifth  one  of  a  series  of 
detailed  reports  published  by  the  Virginia  Geological  Survey  on  the  coal 
resources  of  southwest  Virginia,  under  cooperative  agreement  of  the  State 
and  Federal  Surveys,  and  the  third  one  of  the  county  reports.  It  is  accom- 
panied by  topographic  and  geologic  maps  of  Dickenson  County. 

Dickenson  County  has  an  enormous  quantity  of  bituminous  coals  of 
great  purity  and  value,  the  development  of  which  should  add  much  to  the 
wealth  of  Virginia.  It  is  my  opinion  that  this  report  will  be  extensively 
consulted  and  will  greatly  aid  in  the  development  of  the  vast  coal  resources 
of  the  county. 

Respectfully  submitted, 

Thomas  L.  Watson, 

Director. 


THE  GEOLOGY  AND  COAL  RESOURCES  OF 
DICKENSON  COUNTY,  VIRGINIA 

By  Albert  W.  Giles. 

INTRODUCTION 

Location  and  importance  of  the  county. — Dickenson  County  is  in  south- 
west Virginia  (see  Fig.  1),  and  is  bounded  on  the  north  by  Pike  County, 
Kentucky,  on  the  northeast  by  Buclianan  County,  Virginia,  on  the  east 
by  Buchanan  and  Eussell  counties,  Virginia,  on  the  southeast  and  south 
by  Eussell  and  Wise  counties,  Virginia,  on  the  west  by  Wise  County,  Vir- 
ginia, and  on  the  northwest  by  Pike  County,  Kentucky. 


I'iy.  1. —  Index  map  showing  tlie  location  of  Dii-koiison  County  (sliaik'ii  aioi 
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The  area  of  the  county  is  332.2  square  miles,  or  212,600  acres,  com- 
puted from  recent  topographic  maps  of  the  United  States  and  Virginia 
Geological  Surveys.  The  county  is  composed  of  the  following  topographic 
quadrangles:  Bucu,  Carterton,  Clintwood,  Coeburn,  Hurley,  Pound,  and 
Eegina.  Nearly  all  of  the  Clintwood  quadrangle  lies  within  the  bound- 
aries of  the  county,  and  54  square  miles  of  the  county  are  contained  in 
the  Bucu  quadrangle.  About  17  square  miles  of  the  Eegina  quadrangle 
are  in  Dickenson  County,  8  square  miles  of  the  Coeburn,  and  22  square 
miles  of  the  Pound.  About  one-quarter  of  a  square  mile  of  the  Hurley  and 
about  one-tenth  of  a  square  mile  of  the  Carterton  quadrangles  are  embraced 
within  the  confines  of  the  county. 

The  primary  purpose  of  the  geological  survey  which  constitutes  the 
basis  of  this  report  was  to  obtain  detailed  information  of  the  extensive 
coal  resources  that  the  county  was  known  to  contain.  The  geology  of  that 
part  of  the  county  not  having  a  direct  bearing  on  the  coal  beds  has  received 
secondary  consideration.  The  county  lies  on  the  southeast  border  of  the 
central  part  of  the  great  Appalachian  coal  field  and  contains  in  beds  of 
14  inches  or  more  in  thickness,  about  6,900,000,000  tons  of  high-grade, 
coking  bituminous  coal.  This  great  resource  of  coal  is  practically  un- 
touched. Until  recently  the  only  mines  were  small,  furnishing  coal  for 
purely  local  consumption.  At  the  present  time  large  operations  are  in 
progress  in  several  places  in  the  county,  and  the  coal  is  being  shipped  over 
the  Carolina,  Clinchfiekl  and  Ohio  Eailway,  recently  constructed  through 
the  central  part  of  the  county. 

Method  of  geologic  work. — The  western  part  of  Dickenson  County 
included  in  the  Pound  quadrangle  was  surveyed  geologically  by  Charles 
Butts  ^  in  1912. 

During  1913  and  1914  Henry  Hinds  ^  and  T.  K.  Harnsberger  surveyed 
the  larger  part  of  the  county  in  preparation  for  their  report  on  the  coal 
resources  of  the  Clintwood  and  Bucu  quadrangles. 

The  geological  work  was  completed  during  the  summer  of  1919  by 
Albert  W.  Giles  and  C.  K.  Wentworth  who  surveyed  the  southern  part  of 
the  county  included  in  the  recently  published  map  of  the  Coeburn  quad- 
rangle. 


^  Butts,  Charles,  The  coal  resources  and  general  geology  of  the  Pound  quad- 
rangle in  Virginia:  Va.  Geol.  Survey  Bull.  IX,  1914;  The  coal  resources  and  general 
geology  of  the  Pound  quadrangle  in  Virginia  and  Kentucky:  U.  S.  Geol.  Survey 
Bull.  541,  1914. 

^  Hinds,  Henry,  The  coal  resources  of  the  Clintwood  and  Bucu  quadrangles, 
Virginia:  Va.  Geol.  Survey  Bull.  XII,  1916. 
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The  expense  of  both  the  geologic  and  topographic  work  has  been  shared 
by  the  Virginia  Geological  Survey  and  the  United  States  Geological  Survey. 
The  Virginia  Geological  Survey  was  represented  in  the  geologic  work  by 
Mr.  Harnsberger  and  the  author  and  the  United  States  Geological  Survey 
by  Messrs.  Butts,  Hinds,  and  Wentworth.  David  White,  Chief  Geologist 
of  the  United  States  Geological  Survey,  had  general  supervision  of  the 
work,  and  added  materially  to  its  value  by  his  identification  of  fossil  plants 
and  critical  examination  of  coal  analyses.  During  the  summer  of  1919 
George  H.  Ashley  of  the  United  States  Geological  Survey  spent  a  week  in 
the  field  with  C.  K.  Wentworth  and  the  author,  and  he  has  contributed 
largely  of  his  time  and  experience  in  furthering  the  field  work  and  in 
the  preparation  of  this  report. 

The  earlier  geological  work  of  Hinds  and  Harnsberger  was  done  at  the 
same  time  as  a  detailed  cooperative  topographic  survey  in  charge  of  J.  I. 
Gayetty,  and  the  topographic  corps  rendered  valuable  aid  in  determining 
the  location  and  elevation  of  a  number  of  coal  openings  and  exposures. 
By  this  method  the  geologists  had  available  many  more  instrumentally 
determined  elevations  than  appear  on  the  printed  maps,  but  were  handi- 
capped in  making  locations  by  the  lack  of  completed  and  adjusted  topo- 
graphic sketching. 

During  the  summer  of  1919  the  author  had  the  advantage  of  the  pub- 
lished topographic  maps  of  the  United  States  Geological  Survey  in  the 
completion  of  the  geological  work  and  in  the  general  geologic  reconnaissance 
of  the  county. 

Geologic  profiles  were  made  of  all  roads  and  paths  and  all  reported 
coal  openings  were  visited,  but  it  was  soon  seen  that  the  lack  of  well-defined 
stratigraphic  markers,  the  heavily  timbered  condition  of  the  country,  the 
rarity  of  natural  coal  exposures,  and  structural  irregularities  made  addi- 
tional woi'k  necessary.  Sections  400  to  800  feet  long  were,  therefore, 
measured  at  intervals  of  half  a  mile  to  a  mile  up  the  sides  of  all  the 
principal  valleys.  The  elevations  of  the  principal  exposures  were  usually 
read  both  in  going  up  and  coming  down,  and  the  barometer  was  fre- 
quently checked  at  stadia  stations  to  correct  errors  arising  from  varia- 
tions in  atmospheric  pressure.  It  may  be  confidently  asserted  that  the 
work  was  more  detailed  than  any  other  that  has  been  conducted  by  public 
geological  surveys  in  the  coal  fields  of  the  Appalachian  region. 

Achiowledgnienls. — In  the  preparation  of  this  report  W.  D.  Tyler  of 
the  Clinchfield  Coal  Corporation  has  again  permitted  the  use  of  the  engi- 
neering records  of  his  office.    He  has  furnished  the  logs  of  many  diamond- 
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drill  holes  (Pis.  IX  and  X),  maps  of  accurate  transit  surveys  of  coal 
outcrops,  and  measurements  of  thickness  of  coal  l^eds  in  hundreds  of 
prospect  pits.  These  data  were  available  for  the  most  important  parts  of 
the  Russell  Fork  drainage  basin,  and  for  all  of  the  Clinch  River  drainage 
basin  within  the  county.  Outcrop  maps  and  coal  measurements,  chiefly 
in  the  Levisa  Fork  drainage  basin,  were  furnished  by  E.  Y.  d'Invilliers 
and  J.  B.  Dilworth,  and  by  Charles  Catlett. 

The  only  publication  describing  the  geology  and  coal  resources  of  the 
county  is  the  result  of  a  hurried  reconnaissance  survey  by  R.  W.  Stone  in 
the  Russell  Fork  area,^  and  this  has  been  drawn  upon  for  several  coal 
measurements.  The  Tazewell  and  Bristol  folios  of  the  U.  S.  Geological 
Survey,  by  M.  R.  Campbell,  describing  adjacent  areas  on  the  east  and 
south,  respectively,  have  been  of  material  assistance. 

GEOGRAPHY. 

TOPOGRAPHIC  FEATURES. 

Lat^d  sv7-face. — The  region  represents  a  plateau  surface  deeply  and 
maturely  dissected  by  streams.  It  is  so  extremely  rugged  that  it  may  be  des- 
ignated as  mountainous.  Flat  laiuls  even  a  few  acres  in  extent  are  rare  and 
valley  slopes,  though  not  precipitous,  are  nearly  everywhere  very  steep.  The 
principal  water  courses  are  only  a  few  miles  apart  and  are  separated  by 
ridges  that  rise  500  to  1,000  feet  above  them.  The  valleys  are  deep, 
narrow,  and  A— shaped,  with  little  or  no  flat  bottom  lands.  Some  valleys, 
notably  those  of  Russell  Fork  and  Fryingpan  Creek,  are  remarkably  straight 
for  long  distances;  others,  notably  those  of  Pound  and  Cranesnest  rivers, 
are  winding,  so  that  M'ater  in  the  streams  travels  a  long  distance  between 
points  not  far  apart.  The  ridges  are  steep  sided,  winding,  and  very 
irregular  in  horizontal  outline,  with  many  side  spurs.  Most  of  the  few 
small  flat  areas  in  the  region  are  on  the  divides,  but  by  far  the  greater 
part  of  the  ridge  tops  are  very  narrow.  The  heights  of  neighboring  ridges 
are  approximately  the  same  in  most  districts. 

The  maximum  relief  of  Dickenson  County  is  2,233  feet,  the  lowest 
point  being  where  Russell  Fork  crosses  the  State  boundary  into  Kentucky, 
at  an  elevation  of  904  feet  above  sea  level,  and  the  highest  point  being 
the  triangulation  station  on  Pine  Mountain  near  Jesse  Gap,  at  an  eleva- 
tion of  3,137  feet.    The  most  conscipuous  topographic  feature  of  the  county 


^  Stone,    R.    W.,    Coal   resources    of    the    Russell    Fork    basin    in    Kentucky    and 
Virginia:   U.  S.  Geol.  Survey  Bull.  348,  1908. 
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(A)      View  of  Pine  ^Mountain  from  ridge  near  the  mouth  of  Pound  River. 


1 


(Hi      \ie\\    of   Pine   Mountain  lookiiifr  northwest  from  Big  Kidge. 
PLATE  HI.— VIKWS  DK  PIXK  MOIXTAIN. 
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PLATE   IV 


(A)      View  near  Lick  Creek. 


( B )      View  on  Georges  Fork. 


PLATE    IV.— TYPICAL   VIEWS    OF    THE    HOMES    IN    DICKENSON    COUNTY 
WITH  THEIR  SMALL  CLEARINGS. 
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is  Pine  Mountain,  locally  known  as  "Cumberland  Mountain."  Pine  ]\Ioun- 
tain  constitutes  the  boundary  between  Virginia  and  Kentucky,  a  con- 
spicuous feature  from  nearly  every  high  point  in  Dickenson  County, 
with  its  long,  nearly  straight,  serrated  sky-line.  It  extends  from  Pussell 
Fork  on  the  northeast  into  Tennessee  on  the  southwest.  The  southern 
slopes  of  the  mountain  are  long  and  comparatively  gentle,  but  the  northern 
slopes  are  very  steep  and  descend  a  vertical  distance  of  nearly  2,000  feet 
between  the  mountain  crest  and  Elkhorn  Creek,  in  Kentucky,  a  distance 
of  less  than  11^  miles. 

There  are  several  other  ridges  that  deserve  special  mention.  Sandy 
Eidge  is  a  conspicuous  feature  that  forms  the  divide  on  the  north  side 
of  the  Clinch  River  drainage  basin,  closely  paralleling  or  actually  forming 
the  Dickenson-Eussell  counties  boundary.  It  is  nearly  as  high  as  Pine 
Mountain.  Big  Eidge  extends  from  Sandy  Eidge  northeastward  to  the 
mouth  of  Pound  Eiver,  forming  the  divide  between  Cranesnest  and  Mc- 
Clure  rivers. 

The  grandest  scenic  feature  of  the  county  is  the  gorge  through  Pine 
Mountain  which  Eussell  Fork  has  carved  in  its  northward  flow  into  Ken- 
tucky. The  Breaks  of  Sandy,  as  the  gorge  is  called,  is  visited  annually 
by  thousands  of  tourists  and  campers.  The  gorge  has  been  utilized  in  the 
construction  of  the  Carolina,  Clinchfield  and  Ohio  Eailway,  and  an  excel- 
lent view  of  its  magnificent  scenery  may  be  obtained  from  the  car  windows 
of  passenger  trains  on  this  road. 

Drainage. — The  streams  of  Dickenson  County  are  tributary  to  two 
great  drainage  systems.  Those  on  the  south  side  of  Sandy  Eidge  flow  into 
Clinch  Elver,  which  joins  the  Tennessee,  a  river  that  flows  as  far  south 
as  Alabama  and  then  turns  west  and  north  to  the  Ohio.  Streams  north 
of  Sandy  Eidge  are  tributary  to  Eussell  Fork  of  the  Big  Sandy  Eiver  and 
reach  the  Ohio  by  a  direct  northerly  route.  The  largest  tributaries  of 
Eussell  Fork  are  Pound,  Cranesnest,  and  McClure  rivers.  Only  the  upper 
parts  of  moderately  large  creeks  belonging  to  the  Clinch  Eiver  drainage 
system  are  included  in  the  county. 

Although  even  small  tributaries  contain  some  running  water  during 
most  of  the  year,  none  of  the  streams  has  a  very  large  flow.  It  is  (lithcult 
even  to  utilize  rowhoats  in  navigating  IJussell  Fork  and  Pound  KMvcr.  the 
largest  streams,  for  any  considerable  distance,  ami  bridges  are  considered  a 
luxury  rather  than  a  necessity.  Logs  in  large  number  are  floated  down  the 
lower  part  of  Ihisscll  Fork  by  means  of  a  splash  dam  just  north  of  the 
mouth  of  Pound  l?iver.     The  rainfall  of  the  region  is  cxceptiounllv  groat. 
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but  the  sandy  soil,  dense  growth  of  trees  and  brush,  and  high  stream 
gradients  prevent  floods.  According  to  common  usage  in  this  region,  the 
"right"  and  "left"  sides  or  forks  of  a  stream  are  considered  relative  to  the 
position  of  a  person  facing  upstream. 

INDUSTRIAL  FEATURES. 

Settlement. — The  original  settlers  subsisted  chiefly  by  hunting,  but  now 
squirrels,  rabbits,  and  birds  are  the  principal  wild  game.  A  few  wild 
turkeys  are  found  on  the  slopes  of  Pine  Mountain,  and  both  wildcats 
and  catamounts  are  sometimes  encountered  in  this  heavily  forested  dis- 
trict. The  county  is  sparsely  populated,  the  population  in  1910  being 
9,199.  At  the  present  time  the  county  has  a  population  of  about  12,000. 
The  impetus  recently  given  to  mining  by  the  war,  and  the  establishment 
of  several  lumber  camps  have  augmented  the  population  considerably.  The 
chief  pursuits  are  mining,  lumbering,  and  farming.  The  wealth  of  the 
county  lies  in  its  coal  and  lumber  resources,  rather  than  in  its  farming 
possibilities.  The  slopes  are  too  steep  to  be  tilled  easily  and  when  laid 
bare  of  their  forest  cover  are  rapidly  denuded  of  their  soil.  The  present 
farms  are  small,  the  chief  products  being  corn,  garden  truck,  oats,  and 
cattle.  The  forests  which  cover  about  84  per  cent  of  the  coimty  will  be  an 
important  source  of  revenue  for  at  least  another  generation,  and  with  proper 
management  should  constitute  a  permanent  source  of  income.  The  largest 
town  of  the  county  is  Moss,  a  mining  camp  of  the  Clinchfield  Coal  Corpora- 
tion, built  within  the  past  three  years.  It  had  a  population  of  about  1800 
in  September,  1919.  Clintwood,  the  county-seat,  located  in  the  west-central 
part  of  the  county,  has  a  population  of  about  500.  Eecently  established 
lumber  camps  are  Fremont  and  McClure,  two  miles  south  of  Fremont,  both 
on  the  Carolina,  Clinchfield  and  Ohio  Eailway  and  in  the  central  part  of 
the  county.  New  mining  camps  in  addition  to  Moss,  are  Calhoun,  Haysi, 
and  Delano,  all  situated  on  the  railroad. 

Accessibility. — That  part  of  the  county  south  of  Sandy  Eidge  has  been  of 
easy  access  to  the  outside  world  since  the  construction  of  the  Clinch  Eiver 
division  of  the  Norfolk  and  Western  Eailway  many  years  ago.  The  part 
north  of  Sandy  Eidge,  however,  has  been  more  or  less  isolated  by  Sandy 
Eidge  on  the  south  and  Pine  Mountain  on  the  north,  as  well  as  by  the 
hilly  character  of  the  entire  region.  The  completion  in  1915  of  the 
extension  of  the  Carolina,  Clinchfield  and  Ohio  Eailway,  under  Sandy 
Eidge  and  down  McClure  Eiver  and  Eussell  Fork,  has  opened  rail  com- 
munication both  to  the  south  and  to  the  north. 
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(A)      Railway  cut  214  miles  southwest  of  the  mouth  of  McClure  River. 


(B)      Ridges  east  of  tiie  head  of  llateliet  Biaiicli  of  MeC'iure  River. 
PLATE  v.— VIEWS  SllOWIXr:   FOREST  COXDITIOXS. 
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PLATE   VI 


(A)    Typical  stand  of  chestnut  oak  on 
Big  Ridge. 


-^* 


;B)      Hemlock  trees  on  Caney  Creek. 


PLATE  VI.— VIEWS  ILLUSTRATING  THE  CHARACTER  OF  THE  FORESTS  OF 

DICKENSON  COUNTY. 
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Wagon  roads  are  rocky  and  very  steep  in  places,  and  the  usual  method 
of  travel  is  on  horseback.  Eecently,  however,  an  excellent  road  with  low 
grades  has  been  constructed  from  Clintwood  southwestward  to  Darwin 
and  Wise,  and  southeastward  across  Bearpen  Gap  to  McClure  River.  Many 
of  the  ridge  roads  are  fairly  good,  but  wind  so  much  that  they  are  com- 
jiionly  less  direct  than  the  valley  roads. 

\^'ith  the  present  impetus  given  to  road  building  in  Virginia  it  is 
certain  that  Dickenson  County  will  have  shortly  several  scores  of  miles  of 
improved  roads.  It  is  likely  that  within  a  few  years  Clintwood  will  be 
connected  l)y  an  improved  road  with  Jenkins,  Kentucky,  on  the  west,  and 
Grundy,  the  county-seat  of  Buchanan  County,  on  the  east.  It  seems 
probable  that  a  road  will  he  built  paralleling  the  line  of  the  Carolina, 
Clinchfield  and  Ohio  Railway  from  Elkhorn  City.  Kentucky,  to  Dante, 
the  large  mining  camp  just  south  of  the  county  line. 

Present  and  future  coal  production  and  ni'irl-ets. — Until  a  few  years 
ago  the  only  coal  mined  in  Dickenson  County  was  taken  from  small  country 
mines  for  use  in  the  immediate  neighborhood.  Recently  mine  Xo.  2  of 
the  Clinchfield  Coal  Corporation  at  Dante  and  the  Cranesnest  mine  of 
the  same  company  near  Toms  Creek  have  been  driven  through  Sandy 
Ridge,  and  considerable  coal  is  being  taken  from  beneath  the  surface  of 
the  southern  portion  of  Dickenson  County.  The  same  company  is  also 
operating  two  large  mines  at  Wilder  Just  across  the  boundary  in  Russell 
County,  which  have  been  driven  into  the  coal  beds  beneath  Dickenson 
County.  Moss,  the  new  mining  camp  of  the  Clinchfield  Coal  Corpor- 
ation, located  at  the  junction  of  Mill  Creek  and  ]\IcClure  River,  is  the 
center  of  active  mining  operations  with  large  production.  All  of  these 
mines  are  now  producing  much  coal  and  have  an  even  greater  capacity. 
They  are  equipped  with  electric  haulage  and  are  under  scientific  manage- 
ment that  considers  the  future  as  well  as  the  i)resent.  The  smaller  camps 
of  Calhoun,  Delano,  Haysi,  etc.,  are  furnishing  only  a  small  production. 

The  total  present  production,  while  large,  may  be  greatly  augmented, 
and  it  is  likely  that  in  the  next  few  years  new  mining  camps  will  be 
established  and  much  larger  operations  undertaken. 

Expansion  of  the  industry,  outside  districts  now  active,  will  be  l)y 
the  mining  of  the  Upper  Banner  bed  on  Squirrel  Camp  Branch,  Mill 
Creek,  and  all  along  McClure  River.  The  thick  coal  of  the  Clintwood 
bed  southwest  of  Clintwood  can  be  reached  by  a  railroad  from  McClure 
liiver  under  Bearpen  (Jap  and  up  Cranesnest  River,  or  by  one  from  the 
Toms  Creek  field  down  the  Cranesnest,  with  a   louij  tunnel  under  Sandv 
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Eidge.  Coals  mined  on  the  upper  part  of  Eussell  Fork  and  Indian  and 
Fryingpan  creeks  can  be  hauled  out  over  a  railroad  down  Eussell  Fork  to 
the  mouth  of  McClure  Eiver,  though  it  is  probable  that  most  beds  near 
Sandy  Eidge  will  be  reached  by  mines  entering  on  the  south  side  of  that 
divide. 

Mining  conditions  are  good.  The  coal  beds  are  only  gently  inclined 
so  that  electric  haulage  may  be  employed,  and  advantage  may  usually  be 
taken  of  the  dip  in  order  to  secure  natural  drainage  and  haulage.  Most 
of  the  coal  beds  lie  above  the  levels  of  the  principal  streams,  and  may  be 
entered  by  drifts.  Gas  is  not  likely  to  be  troublesome.  The  underclays  of 
the  coal  beds  are  commonly  so  hard  and  sandy  that  heaving  and  squeezing 
will  not  be  common  in  mine  workings,  and  the  mine  roofs  will  be  of  kinds 
of  rock  that  are  not  particularly  hard  to  support.  The  supply  of  mine 
timber  is  notably  abundant,  and  water  for  power  plants  and  camps  can 
be  obtained  with  little  trouble  during  most  of  the  year. 

The  natural  market  for  most  of  this  region  is  the  southeastern  states, 
with  their  growing  industrial  centers.  The  Carolina,  Clinchfield  and  Ohio 
Eailway  also  offers  direct  rail  communication  with  Charleston,  South  Car- 
olina, where  huge  new  coal-loading  docks  have  been  constructed  with  the 
expectation  that  the  city  will  become  a  great  shipping  point  for  coal 
exported  to  Central  and  South  America,  especially  through  the  Panama 
Canal.  Ships  destined  for  those  points  save  more  than  a  day  by  loading 
at  Charleston  instead  of  the  principal  coal  ports  farther  north.  The  Ohio 
Valley  and  the  Middle  AYest  are  now  reached  through  direct  rail  communi- 
cation over  the  Carolina,  Clinchfield  and  Ohio  and  the  Chesapeake  and  Ohio 
railways,  but  in  this  direction  the  competition  of  other  fields  with  shorter 
hauls  must  be  met.  Shipments  to  the  East  and  to  the  seaboard  via  the 
Xorfolk  and  Western  Eailroad  meet  competition  with  high-grade  coals  that 
have  shorter  hauls.  Mention  of  the  relative  quality  of  this  coal  and  its 
probable  competitors  is  made  in  another  part  of  this  report. 
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IT,ATE    VII 


(A)      Young  hemlock  trees  taking  possession  of  cleared  land  on  Dog  Branch. 


(B)  .Mature  valley  carved  in  the  elevated  peneplain  surface  that  forms  the  even 
sky  line.  J.,ooking  north  into  the  headwaters  of  McClure  Kiver  from  a  point  near 
the  extreme  southern  eiul  of  Dickenson  Count  v. 


PLATK  VII.— GENERAL  VIEWS  IN  DICKENSON  (OINTY  SHOWING 
.MATl'RE  VALLEYS  WITH   FOREST  COX'ER. 
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PLATE   Vlll 


(A)      Canyon  walls  and  talus  in  The  Breaks  of  Sandy. 


(B)    Lee  formation  in  The  Breaks  of  Sandy  showing  growth  of  trees  on  helts  of  shale. 
PLATE  VIII.— VIEWS  IN  THE  BREAKS  OF  SANDY. 


GENERAL   GEOLOGY 


GENERAL  GEOLOGY 

STRATIGRAPHY. 

GENERAL  STATEMENT. 


The  rocks  exposed  in  Dickenson  County,  exclusive  of  residual  soils  and 
small  alluvial  deposits  in  the  bottoms  of  the  valleys,  belong  to  the  Carbon- 
iferous system.  The  Carboniferous  system  is  divided  into  the  Mississippian 
series  below  and  the  Pennsylvanian  series  above,  and  each  of  these  series, 
which  are  unconformable,  is  made  up  of  a  number  of  formations  that  are 
described  below.  The  Mississippian  series  does  not  come  to  the  surface 
anywhere  in  the  county,  but  well  drillings  have  revealed  its  presence 
beneath  the  coal-bearing  rocks  in  so  many  places  that  it  seems  certain 
that  it  is  present  under  the  entire  county.  The  Mississippian  probably 
carries  some  coal  in  this  county,  but  its  depth  beneath  the  surface  and 
the  fact  that  its  coal  beds,  are  so  far  as  known,  of  a  few  inches  in  thickness 
only,  preclude  the  possibility  of  profitable  mining. 

MISSISSIPPIAN  SERIES. 

Although  the  Mississippian  series  is  not  exposed  in  the  county  its 
character  is  known  from  well  records  and  from  the  study  of  adjacent  areas 
where  it  comes  to  the  surface.  This  series  consists  of  the  upper  part  of 
the  Grainger  shale  at  the  base,  the  Newman  limestone  near  the  middle, 
and  the  Pennington  shale  at  the  top.  According  to  Charles  Butts,  its 
thickness  in  Pine  Mountain  is  1,700  to  1,800  feet.  In  the  same  locality 
the  Mississippian  part  of  the  Grainger  is  composed  chiefly  of  green  shale 
and  brownish  sandstone  with  considerable  red  sandstone  in  the  upper  50 
feet,  and  is  400  to  500  feet  thick.  The  Newman  limestone  is  about  500 
feet  thick.  It  is  a  fossiliferous,  bluish  gray  to  dark  gray,  firm,  compact, 
tough  limestone.  It  is  oolitic  and  thick  bedded  in  the  lower  half,  but 
thinner  bedded  and  containing  only  a  few  oolitic  layers  in  the  upper  half. 
It  weathers  to  a  dull  gray  color,  becomes  cavernous,  and  yields  a  typical 
Karst^  topography.  Both  of  these  formations  thin  towards  the  northwest, 
hence  they  are  much  thicker  in  the  southern  part  of  the  county  than  in 
Pine  Mountain. 


'  Karst  topography  is  eliaractcrizod  l)y  sink  holes,  sinking  creeks — creeks  tliat 
plunge  into  sink  lioles,  and  nuincrous  (lei)ressions  with  no  outlets. 
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The  Pennington  shale  is  about  800  feet  thick,  and  is  composed  of 
red,  green,  and  drab  shale,  thin-bedded,  fine-grained  green  sandstone,  and 
one  persistent  stratum  of  resistant  siliceous  sandstone  100  feet  thick.  The 
formation  is  thicker  in  the  southeastern  part  of  the  county  than  in  Pine 
Mountain.  In  both  this  district  and  Pine  Mountain  much  of  the  Pen- 
nington resembles  lithologically  most  of  the  Pennsylvanian  series,  but  it  is 
distinguished  chiefly  by  certain  beds  of  red  or  green  hues — colors  that  are 
very  uncommon  in  the  commercially  coal-bearing  rocks.  Most  of  the 
Pennington  was  penetrated  by  drill  hole  S  1  on  Cranesnest  Eiver  (PI.  IX). 

PENNSYLVANIAN  SERIES. 

General  statement. 

The  Pennsylvanian  series,  in  which  are  all  the  commercially  important 
coal  beds  of  this  county,  consists  of  sandstone,  shale,  coal,  and  thin  beds 
of  clay.  The  only  limestone  is  in  small  nodules  at  a  very  few  horizons. 
These  rocks,  which  all  belong  to  the  Pottsville  group,  were  divided  by 
Campbell  in  his  reports  on  the  Big  Stone  Gap  coal  field  into  the  follow- 
ing formations,  named  in  ascending  order :  Lee  formation,  Xorton  for- 
mation, Gladeville  sandstone,  and  Wise  formation.  These  formations  can 
not  be  differentiated  from  one  another  by  any  lithologic  or  stratigraphic 
peculiarities  that  have  wide  application.  Xo  formation  contains  any  type 
of  bed  that  is  not  present  in  one  or  more  of  the  others,  and  no  member 
exhibits  the  same  thickness  or  exactly  the  same  lithologic  character  in  all 
localities.  The  intervals  between  coal  or  other  horizons  are  different  in 
different  parts  of  the  field,  so  that  the  members  of  a  measured  section 
can  rarely  be  certainly  identified  by  comparing  it  with  another  section  5 
miles  or  more  distant.  In  spite  of  these  facts,  however,  and  diflficulties 
due  to  the  thick  brush  and  timber,  the  more  or  less  omnipresent  residual 
soil,  and  the  local  irregularities  in  dips,  it  is  possible  to  ascertain  strati- 
graphic  relations  by  careful  tracing  of  a  number  of  beds  from  place  to 
place. 

Sandstone  constitutes  one-third  to  nearly  one-half  of  the  Pennsylvanian 
rocks.  It  includes  considerable  fine-grained  and  thin-bedded  material  that 
has  the  appearance  of  sandy  shale  in  weathered  exposures.  The  most  per- 
sistent sandstone  beds  are  thick-bedded  and  coarse-grained  and  fonn  cliffs 
and  benches  on  the  valley  sides.  By  far  the  greater  part  are  buff  or  Ijrownish 
and  coarse-grained,  stained  with  iron  oxide  and  containing  decomposed 
feldspars,  mica,  and  other  minerals,  as  well  as  the  much  more  abundant 
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SANDY  SHALE, 


DLftSRAM  OF  BUOJ  QUADRANSLE  SHOWING  LOCATION  OF  DRILL  HOLES  ' 


SECTIONS     OF    DIAMOND -DRILL    HOLES    IN   THE    EASTERN    PART   OF   DICKENSON    COUNTY 

The  records  were  furnished,  by  the  Clinchfield.  Coal  Corporation,  and-  bear  its  serial  numbers 
Numbers  at  upper  left  hand,  comers  of  sections  show  elevation  of  surface  above  sea  level. 
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quartz  grains.  Other  beds,  especially  some  in  the  lower  part  of  the  series, 
are  grav  and  contain  a  large  proportion  of  quartz  grains  that  are  firmly 
held  together  by  siliceous  cement.  Another  type  of  sandstone  that  is  not 
verv  common  and  is  confined  to  horizons  above  the  Xorton  formation  is 
almost  pure  white,  fine-grained,  and  very  resistant  to  weathering. 

Sandstones  containing  rounded  quartz  pebbles  an  inch  or  less  in  diame- 
ter are  common  in  the  Lee  but  not  in  higher  formations.  The  (lladeville 
contains  pebbles  at  a  few  localities.  This  conglomeratic  phase  is  not  per- 
sistent in  any  of  the  beds,  though  more  common  in  the  Lee  and  lower  half 
of  the  Xorton  than  elsewhere. 

Most  of  the  shale  is  very  sandy  and  grades  into  sandstone.  Drab  is  the 
most  common  shade,  though  fresh  exposures  of  several  beds,  especially 
among  the  lower  rocks,  are  distinctly  blue.  Some  of  the  more  argillaceous 
shale  is  yellowish,  and  thin  beds,  commonly  those  within  a  few  feet  of 
coal  beds,  are  black. 

The  coal  beds  will  be  described  later.  The  clay  beds  are  usually  asso- 
ciated with  coal,  either  as  very  thin  partings  between  coal  layers  or  as 
the  stratum  upon  which  the  coal  rests.  The  underclays  are  a  few  inches 
to  a  few  feet  thick,  most  of  them  are  sandy,  and  many  are  slightly  lami- 
nated, so  that  they  resemble  and  grade  into  true  shale. 

lee  formation. 

The  Lee  formation,  mimed  from  Lee  County,  Virginia,  is  exposed  along 
the  upper  slopes  of  Pine  Mountain,  in  the  Middle  and  Left  Forks  of  Cane 
Creek  in  the  extreme  southeastern  part  of  the  county.  Only  a  few  beds 
at  the  top  of  the  formation  are  at  the  surface  in  the  latter  locality.  A 
nearly  complete  section  is  exposed  in  The  Breaks,  one  drill  hole  on  Cranes- 
nest  Kivor  (S  1  in  PI.  IX)  passes  through  the  entire  formation,  ami  other 
borings  were  continued  into  the  upper  part  of  it. 

In  the  boring  on  Cranesnest  River,  a  mile  south  of  Darwin,  the  Lee  is 
830  feet  thick,  and  consists  largely  of  sandstone,  conglomeratic  in  the  lower 
]iart,  with  comparatiyely  thin  beds  of  shale,  and  several  coal  beds.  In 
Pine  Mountain  the  formation  has  probably  al)out  the  same  thickness,  and 
the  most  conspicuous  nuMnbei-  is  a  massive  sandstone,  100  to  300  feet  thick, 
that  forms  the  crest  of  the  mountain  northeast  of  Blowing  Rock  Gap.  and 
high  points  southwest  of  the  gap  that  are  a  short  distance  south  of  the 
divide.  This  samlstone,  wliich  constitutes  the  base  of  the  Lee.  contains  nuinv 
sniootldy  I'DUiidcd,  white  and  (•rcaiH-(()h)i'ed  miartz  pebbles  that  weather 
out  and   lie  on   the  surface  like  hailstones.     Like   most  otlier  sandstones 
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in  the  formation,  this  rock  is  grayish  white  and  composed  almost  entirely 
of  large  clear  quartz  grains,  very  firmly  cemented  with  a  siliceous  cement. 
As  the  dips  are  slightly  greater  than  the  mountain  slope,  successively  higher 
beds  are  crossed  in  descending  the  mountain  on  the  Virginia  side.  In  this 
county  the  upper  beds  of  the  Lee  are  not  well  exposed,  but  in  The  Breaks 
the  top  of  the  formation,  consisting  chiefly  of  conglomeratic  sandstone  -iOO 
to  500  feet  thick,  forms  the  lower  part  of  the  canyon  walls.  Few  coal 
beds  were  found  in  the  Lee  of  this  county.  In  The  Breaks  a  bed  32  inches 
thick  has  been  mined  about  one-half  mile  south  of  the  State  line,  and 
two  higher  beds,  each  a  few  inches  in  thickness,  were  seen. 

A  conglomeratic  sandstone  that  forms  a  low  hogback  in  the  lower  slope 
of  Pine  Mountain  in  Virginia  and  the  cliff  at  the  top  of  The  Breaks  has 
all  the  characteristics  of  Lee  sandstones,  and  has  been  called  the  top  of 
the  Lee  in  the  reports  by  Stone  and  Butts  previously  mentioned.  The  work 
upon  which  this  report  is  based,  confirmed  by  a  study  of  fossil  plants  by 
David  White,  has  shown  that  this  bed  is  the  rock  directly  beneath  the 
Kennedy  coal  bed,  and  that  its  top  is  400  to  550  feet  above  the  top  of  the 
Lee. 

As  shown  by  drill  records  (Pis.  IX  and  X),  at  least  the  upper  part  of 
the  Lee  contains  a  large  proportion  of  sandstone  and  conglomerate  in 
that  part  of  Dickenson  County  about  which  information  is  available.  In 
the  southeastern  part  of  the  county,  however,  there  is  more  shale,  and  the 
standstones  appear  to  be  no  thicker  or  more  conglomeratic  than  those  in  the 
Norton  formation.  The  exposures  on  Indian  Creek  show  a  coarse,  thin 
sandstone  at  the  top,  and  a  30-inch  coal  bed  about  50  feet  below  the  top 
of  the  formation.  The  rocks  specifically  correlated  Avith  the  Lee  by  Stone, 
on  Indian  and  Hurricane  creeks  and  on  Eussell  Fork,  are  in  the  lower  part 
of  the  Xorton,  as  demonstrated  by  the  paleontological  evidence. 

Norton  formation. 

The  X'orton  formation,  named  from  Xorton  in  Wise  County,  forms 
the  greater  part  of  the  surface  of  Dickenson  County,  outcropping  in  most 
districts  from  the  bottoms  of  the  valleys  nearly  to  the  tops  of  the  ridges. 
The  thickness  of  the  Xorton,  obtained  at  many  points  by  combining  drill 
records  (see  Pis.  IX  and  X)  with  outcrop  observations,  ranges  from  920  feet 
in  the  northwestern  part  of  the  county  to  approximately  1,460  feet  in  the 
southeastern  part  of  the  county.  The  direction  in  which  the  greatest 
thickening  takes  place  is  slightly  east  of  south,  and  all  parts  of  the  section 
are  involved  in  the  increase.     This  feature  and  the  stratigraphic  succession 
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(A)      View  in  the  southern  part  of  Dickenson  County  showing  typical  mature 
topography  in  roclvs  of  the  Norton  formation. 


(B)      Vertical  walls  of  a  youthful  valley — The  Breaks  of  Sandy. 

PLATE  XI.— VIEWS   ILUSTRATINO   THE  CONTRAST  BETWEEN  THE 
LATERAL  SLOPES  OF  VALLEYS  IN  YOUTH  AND  IN   MATURITY. 
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(A)      Kennedy    coal     in    railroad    cut    near    the 
mouth  of  Roarin"-  Fork. 
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(B)      Tiller  and  Jawbone  coal  one  mile  southwest 
of  Duty  (location  260). 


PLATE  XII.— VIEWS  OF  COAL  BEDS  SHOWING  EFFECT  OF 
MOVEMENT  ON  BEDDING  PLANES. 
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and  thickness  of  intervals  is  shown  by  the  drill  records  (Pis.  IX  and  X).  the 
i^^eneralized  sections  (PI.  XIII),  and  the  local  sections.  The  local  intervals 
between  coal  beds  are  also  mentioned  in  the  detailed  descriptions  of  each 
drainage  basin, 

Tlie  foiniation  consists  chieliy  of  alternating  beds  of  sandstone  and  shale, 
with  a  number  of  coal  beds,  and  thin  layers  of  clay  in  and  under  some 
coal  beds.  Small  limestone  nodules  were  found  at  a  very  few  horizons. 
Of  greatest  significance  and  importance  are  the  coal  beds,  which  will  be 
described  later  in  the  section  devoted  to  economic  geology.  Other  beds 
are  most  readily  described  in  connection  with  the  coal  lieds  with  which 
they  are  associated,  and  that  method  of  treatment  will  be  adopted.  Only 
a  few  facts  of  a  general  nature  will  be  mentioned  here. 

The  most  easily  identified  horizon,  considering  the  field  as  a  whole,  is 
that  of  the  Kennedy  coal,  near  the  middle  of  the  Norton  formation.  As 
this  bed  is  underlain  everywhere  by  coarse  sandstone  which  forms  ledges 
and  cliffs,  and  overlain  by  nearly  200  feet  of  shale  and  thin-bedded,  fine- 
grained sandstone  which  forms  long  slopes,  its  position  is  usually  easy  to 
find.  Its  usefulness  as  a  stratigraphie  marker  is  increased  by  the  fact  that 
the  general  northwesterly  dip  causes  it  to  outcrop  for  long  distances  a 
few  hundred  feet  above  the  principal  streams.  Except  locally  there  is 
a  large  proportion  of  sandstone,  and  more  of  the  coarse-grained  type  below 
the  Kennedy  than  above  it.  The  sandstone  underlying  the  Kennedy  is  50 
to  200  feet  thick  and  contains  at  least  a  few  pebbles  in  parts  of  most  dis- 
tricts. This  conglomeratic  feature  is  conspicuous  only  at  the  foot  of  Pine 
Mountain,  where  the  sandstone  is  gray  and  siliceous  and  forms  high  cliffs. 
The  rock  just  beneath  the  Kennedy  of  the  Pine  Mountain  district  has  been 
called  the  top  of  the  Lee  in  reports  by  both  Butts  and  Stone. 

Several  other  sandstone  beds  are  locally  conglomeratic  and  exception- 
ally coarse  and  form  conscipuous  ledges  and  cliffs.  One  of  these  is  a  gray, 
quartzose  bed  that  lies  between  the  Tiller  and  Jawbone  coal  beds  along 
parts  of  Indian  Creek.  This  bed  resembles  certain  sandstones  in  the  Lee 
formation  and  has  been  mistaken  for  them.  A  similar  bed  underlies  the 
Tiller  coal  bed  in  places.  A  buff,  more  arkosic  sandstone,  about  60  feet 
thick  and  with  thin  layers  of  pebbles  near  the  base,  is  a  useful  marker  in 
all  except  the  northeastern  part  of  the  Clintwood  quadrangle.  This  bed 
is  separated  from  the  top  of  the  X'orton  by  shale  60  to  100  feet  thick. 

Many  shale  beds  are  sandy  and  of  the  types  described  as  most  common 
in  tlie  Pennsylvanian  series.  The  most  persistent  bed  is  at  the  top  of 
the  Norton ;  and  it  is  ifi  part  yellowish  and  not  very  sandy.     Where  traced 
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by  Hennen  in  Mingo  and  McDowell  counties,  West  Virginia,  there  is  a 
persistent  marine  horizon  in  this  shale  at  which  there  are  invertebrates 
of  a  type  found  also  on  Keen  Mountain  in  the  Bucu  quadrangle,  between 
Dismal  Creek  and  Levisa  Fork,  just  east  of  Dickenson  County. 

Gladeville  sandstone. 

The  Gladeville  sandstone  was  named  from  Gladeville,  now  Wise,  the 
county  seat  of  Wise  County,  where  it  is  an  important  stratigraphic  marker. 
In  most  parts  of  Dickenson  County  it  is  also  a  useful  marker,  though 
no  better  than  several  other  beds  not  separately  mapped.  According  to 
Butts,  who  traced  the  bed  from  its  type  locality  to  the  Clintwood  quad- 
rangle, it  is  hard,  white,  and  siliceous  at  Wise,  and  more  arkosic  and 
thinner  on  the  north  side  of  Sandy  Ridge.  In  Dickenson  County  the 
Gladeville  is  60  to  110  feet  thick,  is  stained  brownish  by  iron,  and  contains 
considerable  argillaceous  matter,  mica,  and  other  minerals.  Although 
coarse-grained  and  thick-bedded  to  massive,  it  rarely  forms  strong  cliffs, 
and  readily  breaks  up  on  weathering  into  its  constituent  grains.  In  many 
districts  this  sandstone  fonns  the  upper  parts  of  the  principal  ridges  and 
many  small  patches  of  corn  thrive  upon  it.  The  formation  has  its  mini- 
mum thickness  in  the  northeastern  part  of  the  county  and  is  more  com- 
pact here  than  elsewhere. 

Wise  formation. 

The  Wise  formation,  named  from  Wise  County,  Virginia,  differs  little 
in  essential  particulars  from  the  Norton  formation.  The  Wise  is  very 
thick  in  Wise  County  west  of  Dickenson  County,  but  only  the  lower  750 
feet  are  exposed  in  Dickenson  County.  Except  near  Clintwood  and  in  thQ 
western  part  of  the  county,  the  Wise  is  confined  to  the  upper  parts  of  the 
ridges  and  occurs  only  in  small  areas  in  much  of  the  region.  The  strati- 
graphic  succession  and  thicknesses  of  intervals  may  be  ascertained  by  con- 
sulting the  generalized  sections  (PI.  XIII),  the  local  sections,  and  the  de- 
tailed descriptions  of  the  rocks  in  each  drainage  basin. 

The  lower  200  feet  of  the  Wise  formation  contain  fine  coal  beds  that 
will  be  described  in  the  section  devoted  to  economic  geology,  and  a  con- 
siderable proportion  of  sandstone.  The  resistant  sandstone  bed  noted  by 
Butts  just  above  the  Clintwood  coal  in  the  Pound  quadrangle  is  a  good 
marker  only  near  Clintwood,  being  non-resistant  or  absent  elsewhere.  West 
of  McClure  River,  the  best  marker  is  a  white,  firmly  cemented,  siliceous 
sandstone  that,  though  not  thick,  outcrops  conspicuously   15  to   60   feet 
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Sandyr  shale 


Sandstone        Congloineratic  sandstone 


PLATE  XIIL— GENERALIZED  SIXTIOXS  OF  THE  PEXNSYLVAXLAX  SERIES 
IX  DICK  KX SOX  COrXTY. 

NOTE. — Cliinioiyun  has  been  changed  to  Dorchester  by  the 
State  and  Federal  Geological   Surveys. 


QUATERXARY    SYSTEM  15 

above  the  Gladeville.  The  best  marker  in  other  districts  is  a  grayish, 
resistant  sandstone  that  lies  between  the  Eagle  and  Clintwood  coal  beds 
and  forms  cliffs  100  feet  or  less  in  height.  For  about  200  feet  above  the 
Clintwood  coal  the  sedimentary  rocks  are  chiefly  shale,  and  these  are  suc- 
ceeded by  thick  beds  of  brownish-buff,  medium-grained,  non-resistant  sand- 
stone, within  which  there  is  another  coal  bed. 

QUATERNARY  SYSTEM. 

Recent  series. 

ALLUViu:\r. 

The  lower  portion  of  every  valley  in  the  county  is  floored  with  uncon- 
solidated material,  such  as  sand,  clay,  and  gravel.  This  material  has 
been  washed  down  from  the  headwaters  of  the  streams  and  has  come  to 
rest  along  their  lower  courses  l)ecause  of  loss  of  velocity  due  to  decreas- 
ing gradient.  The  resulting  floodplains  are  narrow  but  are  nearly  every- 
where cleared  and  under  cultivation,  for  their  soils  are  the  richest  in  the 
county.  The  largest  accimiulations  of  alluvial  soils  ai'e  along  McC'lure  and 
Pound  rivers,  Lick  Creek  and  Russell  Fork. 

SOIL. 

Essentially  all  of  the  soils  of  Dickenson  County  are  the  result  of  the 
decay  and  disintegration  of  the  underlying  formations  and  their  char- 
acter is  therefore  largely  dependent  upon  the  nature  of  the  parent  rock. 
The  underlying  rocks  being  chiefly  arkosic  sandstone  and  sandy  shale  the 
soils  are  consequently  sandy,  being  chiefly  sandy  loams.  On  Sandy  Ridge 
and  on  other  long  level-topped  ridges  the  soils  are  thick  and  of  fair  quality, 
hence  many  small  areas  have  been  cleared  and  are  under  cultivation.  On 
the  uncleared  hillsides  the  soil  may  be  thick  locally  and  of  good  quality, 
although  generally  mixed  with  some  coarse  sandstone  debris.  When  cleared 
and  cultivated  the  hillsides  are  rapidly  denuded  of  their  soil  nnmtle.  For 
this  reason  in  the  course  of  a  few  years  these  clearings  are  allowed  to 
revert  to  a  forested  condition.  Because  of  the  steep  slopes  throughout 
much  of  the  county  and  the  infertile  soils  the  agricultural  possibilities  of 
Dickenson  County  are  severely  limited. 

CORRELATIONS  WITH  ADJOINING  AREAS. 

Plate  XIV  contains  sections  showing  correlations  between  the  Dii-kiMi- 
son  County  coal  beds  and  the  coal  beds  of  adjacent  areas.     This  table  is 
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based  essentially  on  the  work  of  Hinds  in  Buchanan  County  and  in  the 
Clintwood  and  Bucu  quadrangles.  His  correlations  differ  from  those  pre- 
viously made  chiefly  because  early  ties  were  necessarily  made  across  the 
gap  formed  by  Pine  Mountain  and  the  Pine  Mountain  fault,  where  no 
direct  tracing  of  beds  from  one  field  to  the  other  is  possible.  The  work 
upon  which  the  Clintwood-Bucu  report  of  Hinds  was  based  was  con- 
tinued so  as  to  include  the  northern  half  of  Buchanan  County  to  the 
boundaries  of  Kentucky  and  West  Virginia,  and  a  tie  line  was  made  by 
him  in  1915  from  Elkhorn  City  down  Russell  Fork,  up  Marrowbone  Creek, 
and  over  the  Flatwoods  to  Shelby  Creek,  where  it  joined  detailed  private 
surveys  carried  from  Jenkins.  The  results  of  detailed  private  surveys  in 
southeastern  Pike  County,  Ky.,  confirmed  the  conclusions  reached.  Cor- 
relations were  also  greatly  strengthened  by  a  preliminary  examination  of 
fossil  plant  collections  by  David  White. 

There  can  be  no  question  concerning  the  accuracy  of  the  identifica- 
tion of  the  Upper  and  Lower  Banner  and  Kennedy  coal  beds  in  Dicken- 
son County.  The  position  of  the  Jawbone  coal  ^bed  and  the  top  of  the 
Lee  formation  in  this  county  is  based  upon  the  stratigraphic  distances  and 
somewhat  meager  lithologic  descriptions  given  by  Campbell  for  neighbor- 
ing parts  of  the  Bristol  quadrangle.  If  the  Jawbone  correlation  is  correct 
tlie  "so-call'ed  Imboden"  is  the  equivalent  of  the  Garden  Hole  coal  bed, 
and  the  Raven  farther  east.  The  Gladeville  sandstone  was  traced  by  Butts 
from  its  type  locality  at  Wise  through  the  Pound  quadrangle  to  Clintwood. 
On  parts  of  Sandy  Ridge,  Campbell  has  apparently  included  in  his  mapping 
of  the  Gladeville  a  thin  but  conspicuous  resistant  white  sandstone  that  is 
separated  from  the  Gladeville  of  Butts  by  a  moderately  thick  shale  bed. 

The  identification  of  horizons  above  the  Norton  in  this  report  agree 
essentially  with  those  made  by  Butts  in  the  Virginia  portion  of  the  Pound 
quadrangle.  His  identifications  of  certain  Norton  coal  beds  and  of  the 
top  of  the  Lee  formation  in  drill  holes  S  1,  S  13,  and  S  15,  which  are 
in  the  Clintwood  quadrangle,  have  been  slightly  changed  on  the  basis  of 
a  careful  study  of  outcrops  and  many  drill  records  east  of  the  Pound 
quadrangle  where  the  available  data  concerning  the  lower  two  Pennsyl- 
vanian  formations  are  exceptionally  good.  As  previously  explained,  the 
Lee-like  sandstone  near  the  foot  of  Pine  Mountain  and  at  the  top  of  the 
canyon  at  The  Breaks,  naturally  considered  by  both  Butts  and  Stone  to 
be  the  top  of  the  Lee,  is  now  known  to  be  the  stratum  lying  a  few  feet 
beloM^  the  Kennedy  coal  bed,  near  the  middle  of  the  Norton  formation. 
This  sandstone  is  the  cliff-former  upon  Avhich  Elkhorn  City,  Ky.,  is  built. 
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PLATE  XIV.— SECTIONS  SHOWING  CORRELATIONS  WITH  ADJOINING 

AREAS 

NOTE. — Uluinurgun  has  been  rhangeii  fo   Dorchester  by  the 
State  and  Federal  Geological  Surveys. 
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and  the  change  in  its  correlation  necessitates  an  entirely  new  conception 
of  the  stratigraphic  position  of  strata  in  the  Elkhorn  district  of  eastern 
Kentucky  (PI.  XIV). 

In  recent  reports  on  Mingo  and  McDowell  counties,  West  Virginia/ 
great  cliffs  on  Tug  Fork  at  and  near  War  Eagle  are  correlated  with  the 
Nuttall  sandstone  and  placed  at  the  top  of  what  is  called  the  "Middle 
Pottsville  or  New  River  group/'  underlying  the  "Upper  Pottsville  or 
Kanawha  group."  The  top  of  the  Nuttall  is  a  few  feet  below  the  Lower 
Banner  coal  horizon,  and  is  the  same  as  Campbell's  Dotson  sandstone.  The 
bed  mapped  by  Campbell  as  Dotson  farther  south,  in  the  western  and  central 
parts  of  the  Tazewell  quadrangle,  appears  to  be  slightly  higher  in  the 
section,  probably  just  above  the  Upper  Banner  horizon.  The  sandstone 
mapped  by  Campbell  as  the  Raleigh  in  the  western  part  of  the  Tazewell 
quadrangle  is  the  rock  directly  beneath  the  Jawbone  coal,  and  is  probably 
higher  than  the  bed  mapped  as  Raleigh  in  the  eastern  part  of  that  quad- 
rangle. 

The  coal  beds  called  the  Eagle  and  Campbell  Creek  (Xo.  2  Gas)  by  the 
West  Virginia  Geological  Survey  have  been  traced  into  Dickenson  County 
and  the  names  retained.  The  Eagle  coal  is  locally  known  as  the  Middle 
War  Eagle  and  Mohawk  on  Tug  Fork.  The  Campbell  Creek  coal  is  the 
bed  to  which  the  name  Lower  Boiling  was  applied  in  the  Pound  qiiad- 
rangle.  This  coal  is  locally  called  the  Lower  Elkhorn,  Lower  Marrow- 
bone, Warfield,  Freeburn,  Burnwell,  and  Upper  War  Eagle  in  Pike  County, 
Kentucky,  and  Mingo  County,  West  Virginia.  The  Lower  War  Eagle  coal 
of  Tug  Fork  is  the  same  as  the  Hagy  of  Virginia. 

LOCAL  SECTIONS. 

The  following  sections  are  inserted  without  comment,  as  it  is  believed 
that  they  are  self-explanatory.  They  have  been  chosen  from  among  a 
largo  number  chiefly  because  they  show  an  exceptional  number  of  exposed 
beds  and  were  made  where  dips  are  low.  These  local  sections  should  be 
used  with  caution,  as  parts  of  every  one  of  them  are  poorly  exposed,  and 
the  distances  between  important  beds  are  not  in  every  case  the  averages 
for  the  locality.  Corrections  that  should  be  made  in  thicknesses  of  beds 
because  of  dip  are  indicated  for  each  section ;  in  the  column  showing 
intervals  the  necessary  correction  for  dip  has  already  boon  made. 

^Hennen,  R.  V.,  and  Roger,  D.  R.,  T.ofraii  and  Min-jo  cDuntics.  \\"i'st  \'i\.  (Jeol. 
Survey,  Htl4. 

Hciincn.  R.  V.,  Wvoining  and  McDowell  counties,  idem.,  lit]."). 
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Local  Section  1. 
On  trails  from  mouth  of  Jerry  Branch  of  Pound  River  to  spur  on  west. 

Thickness.     Intervals. 
Feet.  Feet. 

Wise  formation : 

Coal   (  Clintwood ) ,  elevation  1.795  feet 

Sandstone,  buff,  coarse,  shaly  at  base 70 

Coal    (Eagle),  elevation   1,725  feet 70 

Sandstone,  similar  to  one  above    40 

Concealed,  probably  shale  and  shaly  sandstone,  hori- 
zon of  Blair  coal  bed  near  base 55 

Sandstone,    white,    compact,    siliceous 20 

Shale,    poorly    exposed,    horizon    of    Lyons    coal    bed 

near    top    45  160 

Coal    (Dorchester) ,  elevation  1.565  feet 

Gladeville  sandstone : 

Sandstone,  brownish-buff,  coarse,  weathers  granular .  .        70  70 

Norton  formation : 

Shale,   poorly  exposed    50 

Sandstone,  to  river  at  mouth  of  Jerry  branch 25  75 

375  375 

Local  Section  2. 

From  the  mouth  of  Poplar  Branch  on  Cranesnest  Paver  southeast  along 

trail  to  triangulation  station. 

Thickness.     Intervals. 
Feet.  Feet. 

Wise  formation : 

Sandstone,  coarse,  brown,  cliff-forming 85 

Concealed     5 

Sandstone     5 

Shale,  gray,  sandy    20 

Concealed     5              120 

Gladeville  sandstone : 

Sandstone,  coarse,  brown,  arkosic 70 

Concealed,   probably   Gladeville    20                90 

Norton  formation : 

Shale,  coarse  gray,  sandy    40 

Sandstone,  arkosic,  cliff  forming    20 

Concealed,  probably  sandstone  chiefly    60 

Sandstone,  arkosic,  cliff  forming   20 

Concealed     5 

Shale     15 

Concealed,  probably  chiefly  arkose    120 

Upper  Banner  horizon,  estimated  elevation  1,560  feet  ....            280 

Concealed     20 

Sandstone,    coarse,   arkosic    20 

Concealed,  chiefly  sandstone  probably    60 

Lower  Banner  horizon,  estimated  elevation  1,460  feet  ....            100 

Concealed,  chiefly  sandstone    30 

Sandstone,  massive,  cross-bedded,  dark  gray 30               60 

650  650 


local  sectioxs  10 

Local  Section  3. 

Along  road  from   crest  of  ridge  one-half  mile  southeast  of  Clint  wood  to 
Cranesnest  River.     Section  too  short  on  account  of  dip. 

Thickness.     Intervals. 
Feet.  Feet. 

^^'ise  formation: 

Shale,  gray    lo 

Concealed     5 

Coal  bloom   ( Blair ) ,  elevation  1,!)80  feet 20 

Sandstone,  massive,   arkosic    20 

Concealed     10 

Shale,  coarse,  gray    20 

Coal  hloom    (Lvons) ,  elevation   1.030  feet oO 

Shale     ■ 10 

Sandstone     10 

Shale     20 

Coal  l)lo!im    (  Dorc-lipster  ) .  elevation    l.SOO  feet 40 

Conroj'led     10  10 

Gladeville  sandstone : 

Sandstone,  coarse,  arkosic   30 

Concealed     30 

Shale  and  shaly  sandstone    20 

Sandstone     o  8.5 

Norton  formation: 

Shale  with  thin  arkosic  sandstone   10 

Sandstone,  massive,  gray,  cliff  forming 2.5 

Shale,  sandy,  coarse    40 

Coal  bloom,  elevation  1,720  feet    •. llo 

Shale,  sandy,  coarse    'yO 

Coal  bloom,  elevation   1.670  feet fiO 

Sandstone     5 

Shale     .5 

Coal  bloom,  elevation   1.660  feet    10 

Shale,  gray,  sandy   10 

Sandstone,    arkosic    10 

Shale,  gray,   sandy    10 

Sandstone     10 

Coal  bloom   (Splash  Dam),  elevation  1.620  feet oO 

Shale,  gray,  sandy  10 

Sandstone,   massive,  arkosic    oO 

Coal  bloom   (Upper  Banner),  elevation  1..160  feet fl.5 

Sandstone,    arkosic    40 

Shale  and  sandstone    2o 

Coal  bloom,  elevation  1.4!);5  feet 65 

Concealed     .5 

Sandstone     .5 

Shale     20 

Coal  bloom   (Lower  Banner),  elevation  1.46.5  feet .30 

Concealed     1 .5  1 .5 

.550  615 
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Local  Section  4. 

From  1  mile  west  of  Clintwood  along  road  west  to  Georges  Fori:. 

Thickness.     Intervals. 
Wise  formation:  ^^^^-  ^^^t. 

Sandstone,  massive,  gray,  arkosic   ...  An 

Concealed     T'" 

Coal  bloom   (Eagle ) ,  elevation  1,820  'feet'. r,n 

Shale     •  •  "*" 

Sandstone,   shaly 15 

Coal  bloom  (Blair) ,  elevation  1,800  feet. on 

Shale     •  •  ^" 

Sandstone,  cross-bedded,  siliceous  to  arkosic '. 25 

Shale,   gray,   sandy    '    ' '        gj. 

Coal  bloom    (proba})ly  Lyons,  iipper'bench')', 'eleva'- 

tion   1,710  feet    

Shale     .'.'.'.'.'.'.'.'.' ;■ 

Coal  bloom    (probably  Lyons,  lower  bench )',' eleva- 
tion  1,705  feet    

Shale     '.'.'.'.'.'.'.'.'.'.'..'. 5' 

Sandstone,  massive    ....  i  n 

Shale     .'.'.'.'.'.'.'.'.';.'.'.'; 5 

Coal  bloom    ( Dorchester ) ,  elevation  Lfiso  feet 90 

Shale     .:  ■ 

Gladeville  sandstone :  '^ 

Sandstone,  massive,  coarse,  arkosic    20 

Sandstone,  thin-bedded,  gray 25 

Concealed,  probably  sandstone 10 

Sandstone,  shaly  and  thin-bedded 35 

Sandstone,  thin-bedded,  arkosic 10  100 

290  290 

Local  Section  5. 

Along  road  from  Pound  River  opposite  mouth  of  Camp  Creek  to  top  of  hill 

one  mile  north. 

Thickness.     Intervals. 

Wise  formation:  ^^^*-              ^^^*- 

Shale,   interbedded   with   thin   sandstone 40 

Coal  bloom   (Clintwood),  elevation  1,790  feet 40 

Shale,  with  thin  sandstones    '  "49' 

Concealed     ,  „ 

Shale,  sandy ^^ 

Concealed     7^ 

Shale,  sandy   on 

Concealed     

Shale,  sandy,  with  sandstone .  . . 15 

Concealed     2^ 

Shale,  sandy    on 

Dorchester  coal,  elevation  l.SfiO  feet     o-tn 

Shale  ;;;;■; _•       -•^'^ 

Gladeville  sandstone : 

Sandstone,  coarse,  arkosic,  cliff-forming    qq  55 

335  335 
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Local  Section  6. 

From  McClure  River  near  Big  Branch   to  Bearpen  Gap,  thence  south   on 
Big  Ridge  one-half  mile. 

Thickness.     Intervals. 
Feet.  Feet. 

Wise  formation: 

Sandstone,  white,  weathers  red  and  granular   45 

Concealed     48 

Sandstone,  white,   siliceous,   compact    22 

Shale,  black  at  base    25 

Coal    (Dorchester),  elevation  2.078  feet 1  141 

Gladeville  sandstone: 

Sandstone,   light   buff,  coarse,   massive,  weathers   red 

and   granular    100  100 

Norton  formation: 

Shale,    dark    blue    and    drab,    lower    part   exposed    in 

Bearpen  Gap   70 

Sandstone,  buff,  verv  coarse,  forms  cliffs   40 

Shale,   blue    '. 20 

Sandstone,  similar  to  one  above    40 

Shale   and  inconspicuous   sandstone    70 

Shale,   sandy,   with    3   coal   beds    15    feet    apart,    and 

each  less  than  13  inches  thick   (Splash  Dam)  ...        30 
Sandstone,  buff,  shaly  at  top,  coarse  and  massive  lielow        50 
Coal  bloom    (Upper   Banner,  upper   bench),   eleva- 
tion  1.658  feet    320 

Shale,  sandy,  and  shaly  sandstone    100 

Coal  bloom   (Lower  Banner),  elevation  1,558  feet 100 

Sandstone,  buff,  coarse  to  fine    70 

Sandstone,  buff,  fine-grained,  mostly  thin-bedded....        70  140 

801  801 

Local  Section  7, 
From  Bearpen  Gap  ivest  one  mile  on  Clintwood  road. 

Thickness.     Intervals. 

Norton  formation:  ^^^t-  ^««*- 

Shale,  dark  blue  and  drab  in  Bearpen  Gap 15 

Coal  bloom,  elevation  1,910  feet 15 

Shale,  same  as  above 5 

Sandstone,  buff,  coarse,  cliff-forming 50 

Shale,   blue    20 

Sandstone,  coarse,  cross-bedded    25 

Shale     5 

Coal  bloom,  elevation  1,805  feet 105 

Sandstone,    coarse,   arkosic    20 

Shale,  sandy    55 

Coal  bloom    (S])lash  Dam  liori/on),  elevation   1,730 

foot    7,5 

Shalo     5 

Sandstone,  massive,  arkosic 5 

Shale     5 

Coal  bloom,  elevation  1,715  feet 15 

Shale     5 
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Coal  bloom,  elevation  1,710  feet 5 

Shale     10 

Sandstone     10 

Shale,  with  thin  sandstone  layers    40 

Sandstone,  massive,  buff    25 

Shale     5 

Coal  bloom   (Upper  Banner),  elevation  1.620  feet 00 

Shale     15 

Sandstone,  massive,  arkosic    45  60 

365  365 

Local  Section  8. 

Froii)  drill  liole  S  1  on  Cranesnest  River  up  road  fo  Uihhiffs  Gap,  thence 
west  to  top  of  ridge  near  triangulation  station.     Section   130  feet  too 

short  because  of  clip.  Thir-kness.     Intervals. 

Feet.  Feet. 

Wise  formation : 

Sandstone,  not  well  exposed    30 

Shale     10 

Coal  (Clintwood)  and  partings,  elevation  2,045  feet         8  60 

Concealed     15 

Sandstone,  white,   conipa't,   siliceous    18 

Shale,  prol)ablv,  not  well  exposed    20 

Coal    (Blair),  elevation   l,!tn2  feet    65 

Sandstone,  medium-  to  fine-grained 20 

Shale,  apparently,  not  well  exposed    15 

Coal,   thin    ..." 44 

Shale 10 

Coal    (Lyons),  elevation  1,047  feet    12 

Shale  (Dorchester  coal  horizon  near  l)ase)    50  GO 

Gladeville  sandstone: 

Sandstone,     coarse,     friable,     fine-grained     and     thin- 
bedded    at   top 85  100 

Norton  formation : 

Shale     75 

Coal    bloom    "05 

Sandstone,  coarse-grained,  conglomeratic  in  middle..        25 

Coal  bloom 30 

Shale,  sandy    l-') 

Sandstone,  coarse-grained    5 

Concealed     5 

Coal     30 

Shale,  sandy    50 

Coal  streak    60 

Shale     15 

Sandstone,    coarse-grained    at   top,    medium-    to    fine- 
grained   below     50 

(Upper  Banner  coal  horizon),  elevation   1,572  feet      ....  80 

Shale     50 

Sandstone,    medium-grained    10 

Shale,  not  well  exposed    20  95 

601  731 

Section  continued  in  log  of  drill  hole  S  1. 
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Local  Section  9. 

On  Roclhouse  Branch  from  elevation  1601  east  to  one-fourth  mile  northeast 
of  road  intersection  at  elevation  2200. 

Thickness.     Intervals. 

Feet.  Feet. 

Wise  formation: 

Sandstone,  coarse,  brown,  cross-bedded   60 

Shale,  coarse,  gray,  sandy   30 

Concealed     ' ". 10              100 

Gladeville  sandstone: 

Sandstone,  massive,  coarse,  brown,  arkosic   110              110 

Norton  formation : 

Concealed   10 

Sandstone,  gray    20 

Shale,  gray,   sandy    90 

Sandstone,  gray    30 

Concealed 5 

Sandstone     5 

Concealed,  probably  sandstone    15 

Sandstone,   massive,   cliff-forming    30 

Concealed     5 

Sandstone    10 

Concealed     5 

Shale,  sandy,  gray   10 

Sandstone,  massive,  coarse,  brown    80 

Concealed     10 

(Upper  Banner  horizon),  estimated  elevation  1,750 

feet    325 

Concealed     30 

Sandstone,    siliceous    5 

Concealed,  probably  sandstone    10 

Sandstone,   siliceous  to   arkosic    5 

Concealed,  probably  arkosic    10 

Sandstone,    siliceous    5 

Concealed,  probably  siliceous  sandstone   50 

Shale,  sandy    40             155 

690  690 

Local  Section  10. 

From  elevation  27 IS,  near  county  line  on  Sandy  Ridge  one  and  one-fourth 
miles  south -south  IV  est  of  Greenwood  School,  along  road  to  the  east  to 
Middle  Fori-,  thence  north  one-fourth  mile. 

Thickness.     Intervals. 
Feet.  Feet. 

Wise  formation : 

Sandstone,  siliceous  to  arkosic   20 

Concealed 5 

Sandstone    10 

Concealed     5 

Sandstone     20 
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Thickness.     Intervals. 
Feet.  Feet. 

Shale,  sandy   10 

Sandstone  and  shale  alternating    20 

Concealed     5 

Shale     5 

Coal  bloom   (  Doi  eliester ) .  elevation  2.620  feet 100 

Shale     5 

Concealed     15  20 

Gladeville  sandstone : 

Sandstone     20 

Concealed     30 

Sandstone     10 

Concealed     5 

Sandstone     20 

Concealed     20  105 

Korton  formation : 

Concealed     30 

Sandstone     5 

Shale     10 

Sandstone  and  shale  alternating    10 

Concealed     20 

Sandstone,  arkosic,  thick-bedded    20 

Concealed     5 

Sandstone,  concretionary,   cliff-forming    80 

Concealed     13 

Sandstone,    arkosic    2.3 

Concealed,  probably  sandstone    2.5 

Sandstone     3 

Concealed,  probably  sandstone    10 

Sandstone     3 

Concealed   10 

Sandstone     3 

Shale,  sandy,  coarse    13 

Sandstone     5 

Concealed     13 

Sandstone     33 

Upper  Banner  coal,  elevation  2.170  feet 350 

Sandstone     10 

Concealed   10 

Sandstone,  coarse,  arkosic    40 

Shale,  sandy    10 

Sandstone     10 

Shale,  coarse,  sandy    10 

Sandstone     13 

Shale,   coarse    13 

Concealed,    Lower    Banner    horizon,    estimated    eleva- 
tion 2,030  feet    120 

Sandstone,  coarse   2(1 

Shale,  sandy,  thin    30 

Coal  bloom,  elevation  2,000  feet 30 

Concealed     13 

Sandstone,  coarse,  arkosic   3  20 

765  765 


local  sections  25 

Local  Section  11. 

From  road  intersection  one-half  mile  S.  S.  W.  of  Chernj  Knoh  School 
southeast  down  creel-  road  to  main  stream  ftoiring  eastirard  to  Dante. 
Section  50  feet  too  Jong  on  account  of  dip. 

Thickness.     Intervals. 
Wise  formation :  Feet.  Feet. 

Sliale,  sandy    5 

Coal  bloom,  elevation  2,820  feet    

Shale     5 

Sandstone     5 

Shale     5 

Coal  bloom    (Dorchester),  elevation  2.8(1.5  feet 

Shale     5  25 

Gladeville  sandstone : 

Sandstone,  red,  ferruginous    20 

Sandstone,  massive,  coarse 95  105 

Xorton  formation : 

Sliale,  sandy    20 

Coal  bloom,  elevation  2,620  feet    20 

Shale     5 

Sandstone     35 

Concealed,  ])robably  sandstone    10 

Shale,  sandy    ....'. 30 

Coal  bloom,  elevation  2,550  feet 80 

Shale     10 

Sandstone     10 

Shale,  gray,  sandy,  with  sandstones    30 

Conglomerate     10 

Sliale.  sandy,  with  tliin-l)pdded  sandstone 20 

Coal  bloom,  elevation   2.470  feet    80 

Shale     10 

Sandstone     10 

Shale,  gray,   sandy    60 

Sandstone,  sandy    10 

Sandstone,   argillaceous    5 

Sandstone,    arkosic    10 

Shale     10 

Sandstone,    brown,    arkosic    20 

Concealed     10 

Coal  Ijloom   (Splasli  Danii,  elevation  2,:il()  feet 160 

Sandstone,    coarse,   arkosic    25 

Sliale,   probably 30 

Coal  l)lo()ni    (I'pper  Banner),  elevation  2,250  feet 60 

Sandstone,  coarse,   massive    '.W 

( 'oncealed     20 

Sandstone,  massive,  clitT-forming   20 

Sliale.  sandy    40 

Sandstone,    arkosic    20 

Concealed      10 

Lower  Banner  coal,  estimated  elevation  2.135  feet 115 

Sandstone,   massive,   clill'-forniing    (i(t 

Shale,    argillaceous    20 

Sandstone,    coarse    40 

Concealed      50 

Sandstone     30 

Coal  bloom   (Kennedy  I,  elevation   1,040  feet l!t5 

Sandstone 30 

800  840 
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Local  Section  12. 

From  road  interseciion  one  mile  souiheast  of  Austin  Gap  io  Austin  Gap  and 

west  fa  top  of  hill. 

Thickness.     Intervals. 
Feet.  Feet. 

Wise  formation : 

Sandstone,   massive,   cliff-forming    30 

Concealed     40  70 

Gladeville  sandstone : 

Sandstone,  coarse,  arkosic   90  90 

Norton  formation : 

Shale 25 

Sandstone,  coarse,  brown   30 

Concealed 10 

Shale     > 15 

Coal  bloom,  elevation  2,570  feet 80 

Shale,  brown   20 

Sandstone,  gray,  arkosic 80 

Shale,  sandy,  coarse   40 

Shale,   blocky    25 

Concealed     15 

Shale     10 

Coal  bloom  (Splash  Dam),  elevation  2,380  feet 190 

Sandstone,  massive,  arkosic   50 

Concealed  10 

Coal  bloom   (Upper  Banner),  elevation  2,330  feet 50 

Sandstone     25 

Shale     20 

Sandstone,   coarse,   arkosic    30 

Concealed,  probably  sandstone    30 

Sandstone,  coarse,  arkosic   20 

Shale     30 

Coal  bloom   (Lower  Banner),  elevation  2,170  feet 160 

Concealed     50 

Sandstone,  massive,  gray   20 

Concealed,  probably  shale    40 

Shale     45 

Sandstone     5 

Shale,  thin,  sandy   5 

Sandstone,  coarse 35 

Coal  bloom   (Kennedy) ,  elevation  1,970  feet 200 

Shale     10 

Sandstone  and  shale  interbedded   20 

Shale     20 

Sandstone     10 

Concealed     15 

Shale     15 

Sandstone,  massive,  gray,  arkosic    15  105 

950  945 
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27 


Local  Section  13. 

Along  road  from  mouth  of  Roaring  Fori:  northeast  to  top  of  ridge 
SO  feet  too  Jong  because  of  dip. 

Thickness.     I 
Wise  formation :  reet. 

Sandstone,  wliite,  weathers  reddish,  granular,  shaly, 

with  ferruginous  bands  in  middle   35 

Coal  bloom    (Glamorgan),  elevation  2, .507  feet 

Gladeville  sandstone : 

Sandstone,  weathers  reddish,  granular,  shaly  in  part       70 
Sandstone,    light    to    brownish-gray,    coarse-grained, 

massive     6.3 

Norton  formation: 

Shale,  with  some  sandstone,  not  well  exposed Ifi.") 

Sandstone,  brownish-gray,  in  part  very  coarse,  massive       40 

Concealed   10 

Sandstone,  thin-bedded,  resistant   40 

Sandstone,  thin-bedded,  and  shale    4.) 

Coal  bloom   (Splash  Dam),  elevation  2,162  feet 

Sandstone,  very  coarse-grained,  massive   13 

Sandstone,  fine-grained,  thin-bedded   15 

Sandstone,  coarse-grained    35 

Concealed     25 

Coal  (Upper  Banner) ,  elevation  2,074  feet 

Concealed     15 

Sandstone,  coarse-grained,  massive   20 

Concealed     80 

Sandstone,  drab,  coarse-grained   5 

Coal   (Lower  Banner),  elevation  1,951  feet 3 

i^andstone,  coarse-grained,  massive    40 

Sandstone,  drab,  mostly  fine-grained  and  thin-bedded     135 

Concealed     45 

Shale  and  sandy  shale    20 

Coal  bloom   (Kennedy),  elevation  1,711  feet 

Sandstone,  coarse-grained,  massive   35 

Concealed     35 

Sandstone,  massive    15 


Section 


ntervals. 
Feet. 


125 


280 


88 


123 


240 


Section  continued  in  log  of  drill  hole  S  23. 


1,006 


976 


Local  Section  14. 

Nortlitvnrd  along  road  from  mouth  of  Xegro  Camp  Branch  of  Road  Fork- 
to  Carrie,  thence  one-fourth  mile  east  on  Sandy  Ridge. 


Thickness. 
Feet. 

Gladcvillo  sandstone : 

Sandstone,  rcddishlirown,  grades  from  fine-grained  at 
base  to  very  coarse  and  with  a  few  small  ])ebblos 
at  toj),  upper  part   very  resistant  to  weathering     115 
Norton  formation : 

Shale,  with  two  thin  sandstones 100 


Intervals. 
Feet. 


11. 
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Thickness.     Intervals. 
Feet.  Feet. 

Sandstone,  coarse  and  compact,  weathers  light  gray 

to  brown    75 

Concealed 67 

Shale,    in    part    sandy    and    with    some    fine-grained, 

thin-bedded    sandstone    45 

Sandstone,  coarse  at  base  to  fine-grained  at  top,  re- 
sistant,  forms   cliff    45 

Concealed     10 

Coal  bloom    (Splash  Dam),  elevation  2,43.3  feet 342 

Sandstone,  medium-grained,  forms  conspicuous  ledge       30 

Concealed,  probably  shale    8 

Coal  bloom  (Upper  Banner),  elevation  2,395  feet 38 

Shale,  -  sandy     30 

Sandstone,    fine-grained    o 

Concealed     80 

(Lower  Banner  coal  horizon),  elevation  2,280  feet      ....  115 

Sandstone,    fine-grained    at    top,    lower    part    coarse, 

forms   conspicuous   cliff    60 

Shale,  sandy   12 

Sandstone,  fine-grained,  forms  ledge   20  92 

702  702 

Local  Section  15. 
Froju  Cane  Gup  southwest  along  road  to  top  of  Sandy  Ridge. 

Thickness.     Intervals. 
Norton  formation:  reet.  reet. 

Sandstone,  badly  weathered    10 

Shale     ' 30 

Sandstone,  fine-grained   15 

Shale     70 

Coal  bloom  (Kennedy) ,  elevation  2.505  feet 125 

Sandstone,  fine-grained  in  upper  half,  coarse  below..        65 

Coal  bloom   (Ally   ?) ,  elevation  2,440  feet 65 

Sandstone,  fine-grained,  shaly  in  part    60 

Sandstone     95 

Shale     '■> 

Coal  bloom,  elevation  2,280  feet 160 

Shale,  with  thin  sandstone  in  middle 30 

Concealed     '20 

Sandstone,  medium-grained   15 

Concealed,  some  sandstone  in  lower  part   45 

(Raven  coal  horizon  ) ,  elevation  2,170  feet 110 

Sandstone,  fairly  coarse,  compact,  massive   30 

Shale     15 

Sandstone,  medium-grained    45 

Shale,   blue    10 

Shale  and  fine-grained,  shaly  sandstone   40 

Sandstone,  medium-grained   15 

Shale     15 

Coal  bloom,  elevation  2,000  feet 170 

Sandstone,  coarse-grained,  not  well  exposed .24 

Coal    (Tiller    and   Jawbone),   elevation    1,965    feet, 

reported  thickness    11  35 

665  665 
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Local  Section  16. 

Vp  irail  to  east  and  southeast  from  drill  hole  C  S2  on  Fryingpan  Creel-, 
three-quarters  of  a  mite  south  of  Bucu.    Section  SO  feet  too  long  because 

^f  ^'/^-  .  Thickness.     Intervals. 

Feet.  Feet. 

Norton  formation : 

Sandstone,  light  hnff,  coarse-grained,  weathers  gran- 
ular         120 

Shale     !)0 

Coal  hloom    (Splash  Dam,  upper  bench),  elevation 

2,425  feet 1  211 

Shale     20 

("oal    (Splash    Dam,   lower   bench  i ,   elevation    2,40.) 

feet     20  ; 

Sandstone,    medium-grained    in    upper    part,    coarse 

below     8.T 

Coal  bloom   (Upper  Banner),  elevation  2,315  feet..  5  00 

Shale,  and  thin  sandstones    105 

(Lower  Banner  coal  horizon),  elevation  2,210  feet      ....  100 

Sandstone,  medium-grained  to  coarse,  massive   100 

Shale     40 

Sandstone,   mostly  medium-grained,  forms  bench ....        .30 

Shale     \ 50 

Sandstone,    medium-grained    to    coarse    at    top,    fine- 
grained and  shalv  below    .35 

Shale    ". 15 

(Kennedy  coal  horizon),  elevation  1,!H0  feet 255 

Sandstone,  coarse,  massive,  forms  coTispicuous  cliff.  .        65 

Shale,  not  well  exposed  at  base   35 

Sandstone,  medium-grained  to  coarse,  forms  cliff.  ...        61 

Concealed     165 

(Raven  coal  liorizon),  elevation   l.(il4  feet 310 

Concealed     30  30 

1,052  1,022 

Section  continued  in  log  of  drill  hole  C  82. 

Local  Section  17. 

Up  spur  to  west  and  north  at  sharp  lend  in  Buffalo  Creek,  one  mile  east 

of  mouth. 

Thickness.     Intervals. 

Gladeville  sandstone:  ^^^*-              ^'*'^*- 
Sandstone,    weathers    brownish-red,    coarse,    massive, 

not  well  exposed  at  top 70                70 

Norton  formation : 

Shale     70 

Sandstone,  medium-grained,  not  well  exposed   25 

Shale     15 

Sandstone,  very  coarse,  massive   20 

Shale     20 

Sandstone,  coar.se,  massive,  forms  dilfs   50 
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Thickness.     Intervals. 
Feet.  Feet. 

Shale,    mostly    sandy    and    with    some    fine-grained 

sandstone     180 

Sandstone,    fine-grained    10 

(Upper  Banner  coal  horizon),  elevation  1,812  feet        ....  390 

Shale     4;-) 

Sandstone,    medium-grained    12 

Shale     30 

(Lower  Banner  coal  horizon),  elevation  1,725  feet 87 

Sandstone,  coarse,  massive,  forms  cliffs 55 

Shale,    sandy    in    part,    and    with    some    fine-grained 

sandstone     80  135 

682  682 

Local  Sectiox  18. 
Up  spur  to  northeast  at  the  mouth  of  Buffalo  Creel'. 

Thickness.     Intervals. 
Feet.  Feet.^ 

Norton  formation : 

Shale 100 

Sandstone,  coarse,  massive    30 

Concealed     -"J 

(Upper  Banner  coal  horizon),  elevation   1,875  feet      ....  135 

Shale,  sandy;  and  fine-grained,  thin-bedded  sandstone       59 

Sandstone,  medium-  to  fine-grained,  thin-bedded 12 

Shale,  and  some  fine-grained,  thin-bedded  sandstone..        55 

(Lower  Banner  coal  horizon),  elevation   1,740  feet      ....  126 

Sandstone,  coarse,  massive,  cliff-making    50 

Concealed     30 

Shale,  sandy  in  part   110 

Concealed     Lt 

(Kennedy  coal  horizon) ,  elevation  1,544  feet 205 

Sandstone,  coarse,  massive,  cross-bedded    50  50 

516  516 

Section  continued  in  log  of  drill  hole  S  22. 

Local  Sectiox  19. 

From   one-fourth  mile  north    of  Aihj   up  spur  to   the   v:est   to   the  top  of 

the  hill. 

Thickness.     Intervals. 

^,     ,        .  ,.  Feet.  Feet, 

jsorton  formation: 

Sandstone,  gray,  resistant,  coarse   40 

Covered     30 

Sandstone,  thin-bedded,  friable    30 

Sandstone,    ledge-forming     20 

Shale     20 

Sandstone,  soft,  arkosic    25 

Shale,  with  thin  seams  of  iron  ore   25 

Coal  bloom    (Splash  Dam),  elevation  1,830  feet 190 

Sandstone,  massive,  coarse,  forms  ledges    20 

Sandstone,  with   shale    20 
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Thickness.     Intervals. 
Feet.  Feet. 

Coal  bloom    (Upper  Banner),  elevation   1,790  feet 40 

Shale,  sandy,  with  thin  sandstone   90 

Sandstone,  with  coal   streaks    10 

Coal  bloom   (Lower  Banner),  elevation  1,690  feet 100 

Sandstone,  ledge-forming,  arkosic    30 

Sandstone,  frial)le,  gray   120 

Sandstone,  thin-bedded  with  sandy  shale   40 

Coal  bloom   (Kennedy),  elevation  1,500  feet 190 

Sandstone,  hard  and  massive    TjO 

Covered     30 

(Aily  coal  horizon),  elevation   1,420  feet,  approxi- 
mately      

Sandstone,  massive,  coarse    40  120 

640  640 

Local  Section  20. 

From  Lick  CreeV  up  Turl-ey  Brancli  tJirouf/li  Cane  Beech  Gap  io  road  inter- 
section one-fourth  mile  west. 

Thickness.     Intervals. 

^-     .        ,  ,.  Feet.  Feet. 

JSorton  formation: 

Shale,  gray,   sandy    80 

Sandstone,    arkosic    20 

Shale,   gray,   sandy    40 

Sandstone,  gray,  coarse,  arkosic    5 

Coal   bloom    (Splash   Dam),   elevation    1,810   feet 145 

Shale,  sandy    20 

Concealed     5 

Sandstone,    coarse    15 

Shale     5 

Coal  bloom   (Upper  Banner),  elevation  1,765  feet 45 

Shale     10 

Sandstone,    coarse,   arkosic    60 

Coal  bloom  (Lower  Banner),  elevation  1,695  feet 70 

Sandstone,    arkosic    105 

Concealed     15 

Sandstone,   massive,   gray    30 

Concealed     ' 20 

Sandstone     10 

Concealed,  probably  sandstone    15 

Sandstone,    fine-grained    10 

Concealed,    f-robably   fine-grained    sandstone 25 

Sandstone,    fine-grained    25 

Coal  bloom   (Kennedy),  elevation  1,440  feet 255 

Sandstone,  massive,  coarse    30 

Sliab>     5 

Sandstone     5 

Shale     10 

Sandstone     5 

Sliale.  fine    30 

Coal  bloom   ( Ailv) ,  elevation  1.355  feet 85 

Shale     '. 15  15 

615  615 
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Local  Section  21. 

Up  trail  to  north  from  Licl-  Creek  of  Russell  Fork,  one-half  mile  northeast 

of  Counts  School. 

Thickness.     Intervals. 
Feet.  Feet. 

Gladeville  sandstone: 

Sandstone,  buff,  weatliers  reddish-brown,  coarse,  mas- 
sive            60  60 

Norton  formation : 

Shale,  light  drab   4.5 

Sandstone,  coarse,  massive    40 

Shale     55 

(Hagy  coal  horizon) ,  elevation  1,885  feet 140 

Sandstone,  massive    20 

Shale,  dral),  in  part  contorted 50 

Coal  bloom    (Splash  Dam,  upper  bench),  elevation 

1,815    feet    70 

Shale,  drab,  in  part  contorted    35 

Sandstone,  coarse,  massive,  weathers  granular 25 

Shale     10 

Sandstone,  coarse,  massive,  weathers  granular 25 

(L'pper  Banner  coal  horizon),  elevation   1,720  feet      ....  95 

Shale     80 

(Lower  Banner  coal  horizon),  elevation    1,640  feet      ....  80 

Sandstone,  coarse-grained,  massive    35 

Shale,  dark  drab    25  60 

505  505 


Local  Section  22. 

From   Rus-fell  Prater  Creek  one-fourth    mile   northeast   of  Mart,   up  spur 
to  north  and  west  to  triangulation  station. 

Thickness.     Intervals. 
Feet.  Feet. 

Wise  formation : 

Concealed   to   triangulation    station    (elevation    1,973 

feet) 13 

Shale     30 

Concealed     50 

Sandstone,  very  coarse-grained  and  light-gray  at  top, 

massive     60 

Shale,  sandy    15 

Coal    ( Eagle) ,  elevation   1,805  feet 168 

Shale,  sandy  in  part   70 

Coal   ( Blair ) ,  elevation  1 ,735  feet 70 

Sandstone,  coarse-grained,  massive    50 

Concealed,  probably  shale  in  lower  part 50 

(Dorchester  coal  horizon),  elevation    1,035  feet 100 

Gladeville  sandstone: 

Sandstone,  medium-grained  to  coarse,  massive 50  50 
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Thickness.     Intervals. 
Feet.  Feet. 

Norton  formation: 

Shale     72 

Sandstone,  medium-grained,  forms  cliffs   35 

Concealed     9i5 

Sandstone,   fine-grained    10 

Shale,  sandy    15 

Coal    (Splash   Dam,   location   3 Hi),  elevation    1,355 

feet    3  230 

Sandstone,  fairly  coarse,  massive   55 

Shale,  drah    .  .  .' 15  70 

688  688 

Local  Section  23. 

West  along  road  from  MrChire  River  near  Ttoad  Branch   io  knob  on  Big 
Ridge  near  Burnt  Field  School. 

Thickness.     Intervals. 
Feet.  Feet. 

Wise  formation : 

Sandstone,  white,  siliceous,  very  compact    15 

Shale    with    some    shaly    sandstone    ( Dorchester    coal 

horizon  near  base )     70  85 

Gladeville  sandstone: 

Sandstone,  reddish-brown,  arkosic,  coarse,  massive...        75  75 

Xorton  formation: 

Shale    75 

Sandstone,  buff,  coarse 35 

Shale     40 

Coal   (Hagy ) ,  elevation  1,745  feet   1  151 

Shale     5 

Sandstone,  brownish -buff,  coarse,  compact    45 

Shale,  with  a  little  sandstone 35 

Coal  bloom    (Splash  Dam),  elevation   1.660  feet 85 

Sandstone,  buff,  compact,  with  a  little  shale  and  faint 

coal  bloom   in  middle    ()5 

Shale     10 

Coal  bloom  (Upper  Banner,  upper  bench),  elevation 

1 ,595  feet 75 

,     Shale,  sandy    10 

Coal  bloom  (I'pper  Banner,  lower  bench),  elevation 

1,585  feet    10 

Shale     70 

Coal  bloom   (Lower  Banner),  elevation  1,515  feet 70 

Sandstone,  buff,  coarse,  compact    25 

Shale  and  a  little  tine-grained  sandstone 60  85 

036  636 
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Local  Section-  24. 

From  drill  hole  S  32,  near  the  moutli  of  Cranesnest  River,  along  road  to  top 
of  ridge  south  of  Davis  School.    Section  60  feet  too  long  because  of  dip. 

Thickness.     Intervals. 
Feet.  Feet. 

Wise  formation : 

Sandstone,   buff,   weathers   red   and   granular,   coarse, 

massive     .35 

(Lyons  coal  horizon) ,  elevation  1,847  feet 32 

Shale,  chiefly,  may  include  thin  sandstones 65 

(Dorchester  coal  horizon),  elevation  1,782  feet 58 

Gladeville  sandstone : 

Sandstone,   buff,    compact,   massive,    middle   part   not 

well  exposed    55  50 

Norton  formation : 

Shale     55 

Sandstone,  compact,  massive,  cross-bedded    30 

Shale,  upper  half  doubtful    40 

Shale   streak,   black,   carbonaceous    (Hagy   coal   hori- 
zon ) ,  elevation   1 ,602  feet    112 

Interval,  probably  shale 20 

Sandstone,  compact,  massive    20 

Shale     40 

Coal  bloom    (Splash  Dam,  upper  bench),  elevation 

1,522   feet    72 

Shale     10 

Coal  bloom    (Splash  Dam,  lower  bench),  elevation 

1,512   feet    9 

Shale     8 

Sandstone,  compact,  massive    22 

Interval,  chiefly  shale   40 

Sandstone     5 

Concealed     12 

(Estimated  position  of  Upper  Banner  coal  horizon), 

elevation  1,425  feet 78 

Concealed     83 

Shale     22 

Sandstone    5 

Concealed     25  121 

592  532 

Section  continued  in  log  of  drill  hole  S  32.  ' 


GENERAL  SECTIONS. 


The  following  general  sections  for  small  subdivisions  of  the  county 
are  introduced  to  supplement  the  local  sections  and  the  general  sections 
(Plate  XIII)  for  the  large  divisions  of  the  county.  They  have  been  care- 
fully compiled  from  iu;merous  traverses  in  the  respective  areas  to  ■which 
they  are  referred,  and  are  sufficiently  detailed  to  be  applied  to  any  portion 
of  those  areas.     In   all  cases  the  deeper  parts  of  the  sections  have  been 
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compiled  from  well  logs.  The  vertical  intervals  represent  averages,  but 
owing  to  the  restricted  areas  for  which  the  sections  are  compiled  the 
extremes  depart  little  from  these  averages. 
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Fig.  2.— Outline  map  of  Dickenson  County  showing  areas  for  whicli  general  strati- 
graphic  sections  have  been  compiled. 
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General  Section  for  Area  Ac  (Fig.  2). 


Wise  formation : 

Shale     

Coal — Lower    Boiling    

Shale     

Sandstone     

Shale     

Sandstone     

Coal — Clintwood,  split  in  most  places 

Sandstone,  locally  siliceous,  chiefly  arkosic 

Coal — Eagle  horizon    

Shale,  with  thin  sandstones  in  lower  part  and  a  thin  coal 

just  ahove  the  sandstone  locally    

Coal — Blair    

Shale   

Sandstone,   hard,   white,    dense,    locally   has   coal   near   base 

( Lyons  coal   bed  I     

Shale,  bearing  sandstone  in  upper  part  locally   

Coal — Dorcliester,   split    in    places  and   has   locally   5    feet 

of  dark  sandstone  al)ove    

Gladeville  sandstone: 

Sandstone,   arkosic,   massive    

Norton  formation : 

Shale,  dark  to  yellow    

Sandstone  with  a  thin  coal  locally  at  top 

Shale,  with  thin   sandstones    

Coal — Hagy,  locally  absent    

Sandstone,  thin  sandstone  alternating  with  sandy  shale.  .  .  . 
Coal — Splash    Dam,    with    a    little    shale    above    in    most 

places    

Sandstone,  conglomeratic,  forms  conspicuous  ledges 

Coal — Upper  Banner    

Shale,  sandy,  with  locally  tliin  sandstones   

Coal — Lower  Banner    

Sandstone     ^ 

Shale,  sandy,  with  thin  coal  locally  in  lower  part 

Coal — Kennedy,  locally  present  only   _.  .  . 

Sandstone  in  most  places,  locally  conglomeratic,  and  locally 
replaced  by  sandy  shale,  thin  coal  in  lower  part   (Ally) 

Shale,  sandy  to  clayey   

Coal — Raven,  locally  present  and  may  be  split 

Sandstone     

Shale,  sandy  with  some  thin  sandstone 

Coal — Jawbone,  thin  and  only  locally  present    

Shale,  sandy,  alternating  with  thin  sandstones  and  with  a 

thi?i  coal  at  base    

Lee  formation : 

Sequence   of   shale,   conglomerate   and   sandstone    with    thin 

coal  beds. 
See  well  log  S  13,  Plate  IX. 


Thickness. 
Feet. 
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General  Seetion  for  Area  Ah  (Fig.  2). 


80 


60 
40 


1 50 


Thickness 
Feet. 
Wise  formation : 

Sandstone     50 

Shale     40 

Sandstone     50-60 

Coal — Upper  Boiling  

Shale     40 

Coal — Lower    Boiling    

Shale     10 

Sandstone,    siliceous,    compact,    white,    weathers    to    reddish 

brown    50 

Shale,  with  thin   sandstones    170-200 

Sandstone,  siliceous,  compact,  white    30 

Coal — Clintwood,  commonly  very  thick 

Shale     15 

Sandstone,  white    30 

Shale,    sandy,    locally    thin-bedded    sandstone,    with    one    or 

more  thin  coal  beds   95 

Coal — Blair,  thick  locally    

Sandstone,  massive,  compact,  white    40 

Coal — Lyons,  thin  in  most  places    

Shale,  thickness  variable    30 

Coal — Doiclie^ter.  moderately  thick    

Gladeville  sandstone: 

Sandstone,  arkosic  to  siliceous,  locally  with  shale  lenses.  .  .  . 
Norton  formation : 

Shale    with    fliin    coal    at    hiisi>    and    at    toj)     (Norton    coal 

bed )      

Sandstone,  coarse,  massive,  conglomeratic  locally 

Sandstone  alternating  with   sandy   shale,  two  tliin   coals   in 

about  the  middle  of  the  seijiience    (Hagy  horizon) 

Coal — Sj)las]i    Dam    

Sandstone,  massive,  fairly  coarse   50 

Coal — r]>per  Banner,  thick  in  places    

Shale,  alteinating  with  thin  sandstone   90 

Coal — Lower  Banner,  locally  thick 

Sandstone,  coarse,  massive,  forms  conspicuous  ledges 40 

Shale,     sandy,     alternating     witli     tine-grained     thin     sand- 
stones             120 

Below  surface;    compiled   fidni  drill   records: 

(^oal-  -Kennedy,    thin     

Saiidstone.  massive,  coarse,  locallv  conglomeratic    90 

Coal— Ally     " 

Sandstone,  with  shale  near  middle  and  base 150 

Coal — Haven,  fairly  thick  in  ])1  k-cs 

Sandstone     (JO 

Shale,  alternating  witli  sandstone    1  1(1 

Coal — lawbone.  locally  tliick  and   in   ])laces  absent 

Sandstone,  hard,  resistant,  locally  slialy  lU'ar  i)ase 260 

Coal,  thin  and  local 
Lee  formation : 

Sequence    of    coarsi-    to    fine    sandstones,    conglomerate,    and 

shale  witli   thin  coal   lieds    500-f 

See  well  loj-s  S   1,  S   10,   I'late  l.\. 


260- 
290 


200- 
230 


330- 
470 


250- 
335 


■)90- 
r30 


200- 
220 
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General  SecHon  for  Area  Aa  (Fig.  2). 

Thickness. 
Wise  formation :  I'eet. 

Shale     30+ 

Coal — Lower   Boiling    

Shale     1 Q 

Sandstone,  resistant,  siliceous    40-1- 

Sh^le     .         .■..'.■.■.■.■.■      15-40 

Coal — Clintwood     

Shale,  sandy,  to  hard  sandstone   '  .  35 

Coal — Eagle,  one  to  two  blooms  about  5  feet  apart,  absent 

in   places    

Shale,  with  a  few  sandstone  lenses   30 

Coal — Blair     

Sandstone,  hard,  white,  resistant,  foi-ms  ledges 25 

Shale,    sandy   with   thin    beds   of    sandstone,   Lyons   coal    in 

upper    half     " j  qO 

Coal — Dorchester,    15-25    feet   above  base  of   \Yise   forma- 
tion      

Shale,  sandy,  with  thin  sandstones   15-25     I 

Gladeville  sandstone: 

Sandstone,  massive,  arkosic,  cliff  former   100      ] 

Norton  formation :  1 

Shale  with  coal  in  places  near  base 95 

Sandstone,  very  arkosic,  coarse,  massive,  conglomeratic.  Splits  1 

locally  and  carries  coal  bed  near  middle 50       I 

Coal — Edwards     1  4^0 

Shale  with  some  sandstone  layers   130 

Coal — Splash    Dam 

Sandstone,  coarse,  arkosic,  resistant   50 

Coal — Upper    Banner    

Shale,  with  20-foot  bed  of  fine-grained  sandstone  near  middle     70-90 

Coal — Lower  Banner   

Sandstone,  fine-grained,  massive  near  top 60 

Shale,  sandy,  with  thin  sandstones   150 

Sandstone,  fine-grained,  with  shale  at  base   35 

Coal — Kennedy     

Sandstone  and  sandy  shale   110 

Coal — Ally     

Shale,  sandy,  with  thin  beds  of  sandstone 70 

Coal — Raven     

Sandstone,   shaly  locally    55 

Shale,  sandy  to  clayey   70 

Sandstone,  locally  replaced  by  sandy  shale 35 

Coal — Jawbone    .' 

Sandstone,  thin  layers,  locally  conglomeratic   85 

Shale,  sandv,  and  thin  sandstones 150 

Coal     ..  .' \\' 

Shale,  sandy,  and  thin  sandstones 15 

Lee  formation : 

Sandstone,  hard  and  conglomeratic  in  lower  half  .  145 

Coal  ; ; 

Sandstone,  locally  conglomeratic   200 

Sandstone  and  sandy  shale  alternating  with  thin  shale  beds 

— one  thin  coal  near  base  and  3  thin  coals  in  upper  half       225 
Sequence  continued. 
See  well  logs  S  1,  S  9,  S  12,  S  38,  Plate  IX, 


450 


280- 
350 


180 


160 


250 
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General  Section  for  Area  Ad  (Fig.  2). 


Wise  formation : 

Sandstone,  massive,  siliceous  to  arkosic,  cliff-forming 

Shale,  sandy  with  sandstones,  and  a  thin  coal  locally  above 

middle     ( Lyons  I      

Shale,   clayey    

Coal — Dorchester,  nioderatelv  tJiick    

Shale     ■ 

Gladeville  sandstone : 

Sandstone,  massive,  coarse,  arkosic.  red  to  brown 

Norton  formation : 

Shale,  sandy  to  argillaceous  witli  a  thin  coal  near  base 

Sandstone,  arkosic,  replaced  in  part  by  shale  locally 

Shale,  sandy,  with  a  thin  coal  near  base   

Sandstone,    gray    to    brown,    arkosic,    cliff-former,    replaced 

locally  by  shale  carrying  a  thin  coal   

Shale  with  arkosic  sandstone    

Sandstone  with  sandv  shale  locally   

Shale     '. '. 

Coal — Splash  Dam,  moderately  thick    

Sandstone,  coarse,  arkosic,  locally  replaced  by  shale 

Coal — Upper  Banner,  thick    

Sandstone,  arkosic,  locally  replaced  by  shale   

Shale,  with  thin   sandstones    

Sandstone  and  shale  alternating   

Coal — Lower  Banner,  thick    

Shale     

Sandstone,  locally  replaced  in  part  by  shale,  with  a  thin  coal 

in  lower  part    

Shale,  sandy    

Shale,    clay    

Shale,  sandy,   lower  part   replaced  locally  by  arkosic   sand- 
stone     

Coal — Kennedy,  thick   

Sliale,    argillaceous    

Sandstone     

Shale,    argillaceous    

Sandstone   

Coal — Aily,   thin    • 

Sliale,  sandy    

Sandstone     

Shale,     sandy    and    argillaceous,    with    a     thin     coal     near 

middle     

Coal — Uaven.   tliin    

Sandstcnie.  massive    

Shale,  argillaceous,  with  a  tliin  coal  near  base   

Coal — Jawbone,   thin    

Sandstone,  coarse,  massive,  conglomeratic   

Shale,  sandy    

Shale,  clayey,  with  thin  coal  at  base 

Shale,  sandy,  with  thin  coal  near  base    

Lee  forma ti (HI : 

Se(|uence  of  sandstone,  conglomerate,  shale,  witli   thin   coal 
beds. 


Thickness. 
Feet. 

60+ 

.3.-) 


10 

90-105 

30 
40 
3.") 

80 
40 
25 
10 


1^300- 
440 


60 


100- 


60-70    ■ 

40 
30-40     \  160 

10 


60-80 
40 
20 

70 


450- 
550 


15 
35 
50 
40 


15 
35 


65 


200- 
230 


140 


\  115 


70      1 

40       f-110 


80 

10  1250- 

50  f  350 

ISO  J 
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THE   GEOLOGY   AXD   COAL   RESOURCES    OF    DICKEXSOX    COUXTY 


General  Section  for  Area  Ba  (Fig.  2). 


Wise  formation : 

Sandstone,   siliceous,   resistant    

Eagle  coal  horizon,  coal  not  found 

Shale,  sandy,  with  thin  sandstones   

Blair  coal  hoiizon,  coal  not  found   

Sandstone,  hard,  white,  weathers  to  orange  red 

Shale,  sandy  to  argillaceous,  and  thin  sandstones.    Thin  coal 

( Lyons )    in  upper  half   

Coal — Dnrcliester    

Shale,  sandy,  light-colored   

Gladeville  sandstone: 

Sandstone,  massive,   arkosic    

Norton  formation : 

Shale     

Sandstone,  coarse,  arkosic,  conglomeratic  at  base   

Coal — Edwards,  thin,  locally  present    

Shale,  sandy,  and  thin  sandstones    

Coal— Splash  Dam,  locally  thin   

Sandstone,  massive  and  conglomeratic    

Shale,  sandy,  variable  in  thickness    

Coal — Upper  Banner   

Shale,  sandy,  with  thin  sandstone  layers  in  upper  half 

Coal — Lower    Banner     

Sandstone,  massive,  medium  to  coarse-grained   

Shale,  sandy,  with  thin,  fine-grained  sandstones 

Coal — Twin   Sister,  locally  present    

Sandstone,  thin-bedded,  fine-grained,  and  sandy  shale 

Coal — Kennedy    

Sandstone,    coarse,    massive    at    top,    fine-grained    and    thin- 
bedded  at  bottom,  locally  conglomeratic    

Shale  and  sandy  shale    

Sandstone     

Coal — Aily     

Sandstone,  with  locally  thin  layers  of  conglomerate 

Shale,  sandy,  and  sandstone    

Coal — Raven     

Sandstone,  very  persistent    

Shale,  sandy  and  locally  clayey   

Shale,  sandy  and  argillaceous,  with  thin  coal   1")  to  30  feet 

above  base,  probably  split    

Coal — Jawbone    

Sandstone,  conglomeratic  locally    

Shale,  sandy  and  argillaceous 

Coal,  thin  but  persistent,  locally  split    

Shale,  sandy  to  argillaceous,  thin  beds  of  sandstone 

Coal,   locally   workable,   persistent,   two    benches    in    most 

places    

Shale,  sandy  and  argillaceous,  with  thin  layers  of  hard  sand- 
stone     

Lee  formation : 

Sandstone,  conglomeratic  and  very  resistant,  in  upper  half, 

a  thin  coal  near  middle  and  another  near  base 

Shale,   sandy  and  argillaceous,  with  thin   sandstone  layers, 
one  thin  coal  near  base  and  one  near  top 


Thickness. 
Feet. 

20+ 


20 
50 


\oo— 
175 


100 

9.-) 
oO 

140 


40 
0-10 


100-170 


40 
1,30 


4.) 


40 
40 
40 


oO 
70 


(iO 
40 


65 


60 
40 


120 


450 


330- 
420 


90- 
140 


!■  105- 
135 


140- 
190 


260- 
320 


780- 
850 


60 

180 
80 
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Thickness. 
Feet. 

Sandstone     35 

Shale,  sandy  and  argillaceous,  with  2  thin  coals  near  middle         30 

Sandstone,    siliceous    20 

Shale,  sandy    10 

Coal — 1  foot  6  inches   

Shale,  sandy,  thin  sandstone  at  top  and  thin  coal  at  I)ottom         75 

Sandstone     25 

Coal — 2  feet  10  inches 

Sandstone     20 

Sequence  continues  downward  350  feet  farther  at  least. 
Compare  well  logs  S  22,  S  Ifi,  S  25,  Plate  IX. 


Intervals. 
Feet. 


General  Section  for  Area  Bb  (Fig.  2). 

Thickness. 
Feet. 
Wise  f  01  mat  ion  : 

Shale 40 

Sandstone,  white,  siliceous,  compact   50 

Shale,  with  local  sandstone  layers 40 

Coal — Dorchester,  commonly  thin   

Gladeville  sandstone: 

Sandstone,  brown,  massive,  with  local  shale  bed 100      ] 

Xorton  formation: 

Shale,  light  drab,  with  a  few  thin  sandstones 80       ( 

Coal — thill  in  most  places    I 

Sandstone,  coarse,  resistant,  conglomeratic    50       I  400- 

Shale,  with  sandstone  lentils  locally.    Two  or  three  coal  beds  [  470 

near  middle  of  this  shale   (Hagy  horizon) 150 

Coal — Splash  Dam,  thin  in  most  places | 

Sandstcme.  coarse,  resistant,  forms  ledges    40       | 

Shale,  locally  may  be  replaced  by  sandstone   15       | 

Coal — U])per  Banner,  4  feet  or  more  thick J 

Shale,  sandy,  with  sandstone  layers  near  top  and  bottom.  .  .        100      ] 

Coal — Lower  Banner,  2  feet  or  more  thick  in  most  places j 

Sandstone,  coarse,  forms  conspicuous  ledges    40       \  235- 

Siiale, sandy. with  many  shaly  and  tine-grained  sandstone  layers       160       |  300 

Coal — Kennedy,  tliin  in  most  places    J 

Sandstone,  coarse,  resistant,  forming  conspicuous  ledges.  ...  40      1 

Below  surface:     compiled  from  drill  records | 

Sandstone  and  sandy  shale    80       | 

Coal — Aily.  thin,  locally  absent    | 

Sandstone  and  shale  alternating   110       j 

Coal — IJavcn,  moderately  thick,  locally  absent ^640 

Sandstone  at  top  and  bottom  separated  by  shale 150       | 

Coal — .Jawbone,  thick  in  most  places | 

Sandstone  above,  shale  lielow    90       I 

Coal — thill  in  most  places   j 

Sandstone  and  saiidv  shale   170      \  ^ 

Coal     ■ J 

Lee  formation : 

Sandstone,   conglomeratic,   resistant    90 

Se(]neiice   of    sandstone,    shale   and    conglomerate    with    thin 

coal   beds    500-|- 

Sec  well  logs  S  17  and  S  14.  Plate  IX. 


1^700- 
I  770 
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General  Section  for  Area  Be  (Fig.  2). 

Thickness. 
Feet. 
Wise  foi-mation : 

Shale  and  thin  sandstones   60+ 

Coal — Clintwood,  2  benches,  20  feet  apart 

Sandstone,  conglomeratic,  arkosic    30 

Coal — Eagle,   thin    

Shale  and  thin  sandstone  with  coal  (Blair),  15-20  feet  above 

base     100 

Sandstone,  quartzitic  and  dense  to  arkosic  and  granular.  .  .  .      30-60    ] 
Shale,  with  locally  some  sandstone  at  top,  2  or  3  thin  coals  \    ~r 

with  one  persistent  at  base  ( Dorchester)    30-60    J  100    j 

Gladeville  sandstone: 

Sandstone,  buff,  granular,  rather  compact   60-100  ] 

Norton  formation :  I 

Shale     60-100  ( 

Sandstone,  buff,  coarse,  compact    30-60     | 

Shale  and  sandstone,  variable,  one  or  more  thin  coals   (Hagy  }■  3o0- 

horizon  )      .^ '.        145       |  400 

Coal — Splash  Dam,  thin  in  most  places I 

Sandstone,  coarse,  conspicuous  ledges   40-80     ] 

Coal — Upper    Banner,    thick    except    where    split    into    2  | 

benches    ) 

Shale  and  thin  sandstones   60-100  ] 

Coal — Lower  Banner,  moderately  thick    j 

Sandstone,  coarse,  massive    30—50     |  225- 

Shale  and  fine-grained  thin  sandstones,  thin  coals  in  lower  [  300 

part 120-140  | 

Coal — Kennedy,    thin     J 

Sandstone,   conglomeratic   toward  north,   split   by   0-50   feet  ] 

of   shale    " 1 60-230  I  200- 

Shale  and  shaly  sandstone   0-35    f  265 

Coal — Raven     | 

Sandstone,  split  near  middle  by  30-50  feet  of  shale  and  shaly  1 

sandstone    ' ".    100-140  !-  100- 

Coal — Jawbone,  in  2  benches  10-15  feet  apart I  140 

Sandstone     30-75    ] 

Coal. locally    absent    M 1 5- 

Shale.  sandy,  with  thin  sandstone  layers   85-200  J  275 

Lee  formation : 

Sandstone,  siliceous,  conglomeratic,  with  local  beds  of  shale.  ] 

and  thin  coals   475       |  475- 

Sandstone.    hard,    grayish    white,    very    conglomeratic,    few  f  875 

thin  shale  beds  and  several  thin  coals 350      J 

Pennington  shale: 

Shale 50-f 

See  well  log  S  32,  Plate  TX. 


220 


)■  575- 
700 


415- 
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General  Section  for  Area  Ca  (Fig.  2). 


Wise  formation : 

Sandstone,  white,  massive,  cliff-former   

Shale  

Coal — Clintwood     

Sandstone,  locally  shaly  near  base   

Coal — Eagle   

Shale   

Coal— Blair    

Sandstone,  white,  ledge  former  

Shale   

Coal — Lyons,  split  in  places,  1—3  feet  thick 

Shale,  very  sandy,  with  some  sandstone 

Coal — Dorchester,  2-4  feet  thick 

Shale,   clayey   and   sandy    

Gladeville  sandstone: 

Sandstone,  coarse,  light  to  brown,  weathers  to  reddish  hue.  . 
Norton  formation : 

Shale,  yellowish  drab,  with  2  coals  locally 

Sandstone,  buff,   coarse,  locally  conglomeratic  at  base,  thin 

coal  locally  at  base   (Edwards  horizon)    

Shale,  in  part  sandy,  with  thin  sandstone  layers,  one  or  more 
thin    coals    

Coal — Splash  Dam,   V3~4  feet    

Sandstone,  ledge  former    

Coal — Upper  Banner,  split  in  places   

Shale  and  fine-grained  sandstone    

Coal — Lower  Banner    

Sandstone,  buff,  coarse,  massive,  ledge-former 

Shale,  sandy,  with  thin-bedded  sandstones,  and  with  one  or 
two  thin  lenticular  coal  beds  and  one  thin  coal  about  50 
feet  above  base   

Coal — Kennedy    

Sandstone,  buff  to  gray,  coarse,  massive,  ledge-maker,  slightly 

conglomeratic  in  places,  finer-grained  toward  base 

Shale,  sandy,  with  thin  beds  of  sandstone 

Sandstone,  fine-grained,  resistant,  locally  conglomeratic .... 

Coal— Aily     ' 

Shale,  sandy  for  the  greater  part 

Coal — Raven    

Sandstone,  uniform  in  character    

Shale,  sandy  and  argillaceous,  with  occasional  lenses  of  thin 

sandstone    

Sandstone     

Coal — Jawbone    

Sandstone,  conglomeratic  in  most  places,  one  lenticular  work- 
able coal  bed,  about  middle   

Shale,  sandy  to  argillaceous    

Coal — thin  Init  persistent    

Shale,  sandy  with  sandstones    

Coal — thin,  locally  present    

Sandstone     

Shale  and  sandstone,  variable   

Coal — persistent,  workable  in  most  places   

Shale,  sandy  with  thin  sandstones    

Coal — thin    

Shale,  sandy    

Lee  formation : 

Sandstone,  siliceous 

Sep  well  logs  S  20.  S  23.  S  2(i.  S  27.  S  20.  S  31.  Plate  IX. 


Thickness. 

Feet. 

50 

50 


40 
60 


30 
30 


120 


>.220 


45 

■■'is'   J 

100 

100 

50-100 

145 

50 

90-130 

40 


60 


180 


50 
50 
50 


450- 
500 


80O- 
850 


110 
60 


65 
40 


40 
90 


35 
35 
20+ 


1-330- 
400 


150 
110 

165 


310 
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THE   GEOLOGY   AXD   COAL   KESOUECES    OF   DICKEXSOX    COUXTY 


General  Section  for  Area  Ch  (Fig.  2). 


Thickness 
Feet. 
Wise  formation: 

Sandstone,  massive,  reddish  brown    40 

Blair  coal  horizon,  bed  possibly  not  present 

Shale  with  some  weak  lenticular  sandstone 80 

Dorchester  coal  horizon,  bed  present  locally,  thin 

Gladeville  sandstone : 

Sandstone,  buff  to  brown,  coarse    00-80 

Norton  formation : 

Shale,  yellow  to  drab    60-100 

Sandstone,  coarse,  granular   60 

Shale  with  one  or  more  sandstone  horizons  and  two 

thin    coals    140 

Coal — Splash  Dam   

Sandstone     30-60 

Coal — Upper  Banner,  thick    

Shale  and  fine-grained,  thin  sandstones 50-100 

Coal — Lower  Banner,  persistent  and  locally  thick 

Sandstone,  coarse,   resistant    ."30 

Shale  and  fine-grained,  thin-bedded  sandstone,  with  a 

coarse  sandstone  bed  near  middle  locally   ISO 

Coal — Kennedy,  thin  in  most  places 

Sandstone,  coarse,  resistant,  forms  conspicuous  ledges         oO 

Sliale  and  thin  sandstones   40 

Coal — Ally,  thin  in  most  places    

Sandstone  with  some  shale,  coal  bed  near  middle  locally        50 
Shale  to  sandy  shale,  with  coarse,  massive  sandstone 

at  base   locally    50-70 

Coal — Raven     , 

Sandstone    45-65 

Shale,  clayey,  sandy  shale  locally    50-00 

Coal — Jawbone,  2  benches   15-35  feet  apart 

Sandstone    40-80 

Shale,  sand}',  with  coarse  sandstone  in  ujiper  part  and 

lenticular  sandstone  in  lower  part    125-185  J-  250- 

Coal,  thin  in  most  places   

Shale,   sandy    40-50 

Lee  formation : 

Sequence  of  shale,  sandstone,  conglomerate,  and  thin 
coals. 


■ 

400- 

400 

so- 

so 

250- 

320 

!■  720- 
760 


100- 
120 


95- 
175 


I  300 
J  J 


GOO- 
660 
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General  Section  for  Area  Cc  (Fig. 

Thickness 
Feet. 
Wise  formation : 

Sandstone     20 

Shale     140 

Coal — Clintwood  horizon,  coal  not  found \  260 

Sandstone,  light  drab  to  gray,  compact,  locally 

conglomeratic,    cliff-former    50—100 

Coal — Eagle,  variable  in  thickness 

Shale  and  sandstone,  irregularly  bedded 50-90 

Coal  in  two  benches,  20  to  30  feet  apart,  coal 

variable  in  thickness,  Blair  horizon 

Sandstone,  reddish  brown,  soft,  granular (iO 

Shale  witli  coal  in  two  benclies  20-40  feet  apart. 

u])per  bench  Lyons,  lower  bench  Dorchester     30-50 
Gladeville  sandstone: 

Sandstone,  reddisli  brown,  compact,  ledge- 
former     00 

Norton  formation: 

Shale   with    one    or    two    sandstone    beds,    blue 

shale   at    liase 150 

Coal — Hagy,  thin  to  thick 

Sandstone,  buff,  ledge-former,  shale  below fiO-lOO 

Coal — Splash  Dam,  thin  to  thick,  split  into 

2  benches  locally    

Sandstone,   buff,    medinni-grained.    ledge-former     00—80 

Coal — Upper  Banner,  thin,  absent  in  north 

Shale   40-80 

Coal — Lower    Banner,    thin    to    thick,    absent 

throughout  most  of  area    

Sandstone,  buff,  medium-grained    30 

Shale  and  shaly  sandstone,  locally  conglomer- 
atic near  base    175-190 

Coal — Kennedy,  thin  to  thick    

Sandstone,  buff  to  light  gray,  massive,  conglom- 
eratic   towiird    north,    locally    shaly,    with 

Ailv  coal   in   lower   half    .  .  .' ' 170-220 

Shale,   dark    25 

Coal — Raven,   ]iossil)ly    not   present 

Sandstone,  with  some  sandy  and  clay  shales  and 

thin  coal  near  middle    110 

Coal — Tawbone,   2  benches,    17   feet  apart 

Sandstone    with    thin    ])artings    of    shale    and 

shaly  in  lower   part    150 

Lee  formation : 

Sandstone,  hard,  grayish  white,  with  thin  part- 
ings of  shale  and  several  thin  coals;  lenses 
of    conglomerate    throughout    and    locally 

very   conglomeratic    475 

Sandstone,  hard,  grayish  white,  with  lenses  of 
conglomerate  in  lowest  part ;  split  by  thin 
shale  and  sandy  shale  layers  and  with  coal 

near  base   355 

('omi)are  with  drill  log  S  35,  Plates  IX  and  X, 


100 


165 
210 


60- 
120 


165-  1-200- 


210 


1.200- 
240 


205- 
200 


475- 
830 


280 


'  020 


305 


400- 
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THE   GEOLOGY   AND   COAL   RESOURCES   OF    DICKEXSOX    COUXTY 


General  Section  for  Area  Cd  (Fig.  2). 


Thickness 
Feet. 
Wise  formation: 

Sandstone,  massive,  conglomeratic,  split  near  middle, 

probably  horizon  of  Lower  Boiling  coal 100 

Shale,  yellow,  with  thin  sandstones 140-200 

Coal — Clintwood     

Sandstone,  conglomeratic  and  massive 50-130 

Coal — Eagle     

Shale,  with  thin  sandstones  and  thin  coal  locally 40-70 

Coal — Blair,  present  locally  only 

Sandstone  above,  sandy  shale  below 60-80 

Coal — 2  beds,  20-40  feet  apart,  upper  Lyons,  lower 

Dorchester    

Gladeville  sandstone: 

Sandstone,  conglomeratic,  massive,  locally  shaly 39-90 

Gladeville  sandstone: 
Norton  formation : 

Shale,  sandy  and  clay  shales,  with  rarely  thin  sand- 
stones          70-130 

Coal — Hagy    

Sandstone  in  upper  half,  shale  in  lower  half  in  most 

places    75-100 

Coal — Splash  Dam 

Sandstone     50-70 

Coal — Upper  Banner  horizon    

Shale     60-70 

Coal — Lower  Banner,  thin,  absent  in  most  places 

Shale,  upper  part  sandy  with  thin  sandstones,  lower 

part  blue  shale  with  limestone  concretions 90-110 

Coal — Elswick,   thin    

Sandstone,  upper  part  thin-bedded,  lower  part  blue 
shale  with  concretions,  locally  some  coarse  sand- 
stone in  this  shale   50-60 

Coal — Kennedy,  absent  probably  in  most  places 

Sandstone,  luird,  conglomeratic,  cross-bedded   170 

Shale,  with  one  sandstone  bed 25 

Coal — Raven    

Shale,  with  some  sandstone   205 

Lee  formation : 

Sandstone,  split  by  shale  locally,  conglomeratic 475 

Shale     50 

Coal    

Shale,  blue 15 

Sequence  of  sandstone,  shale  and  thin  coals  below. 
Compare  well  logs  C  116,  C  121,  C  122,  Plate  IX. 
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General  Section  for  Area  Ce  (Fig.  2). 
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Thickness 
Feet. 
Wise  formation : 

Sandstone,  white,  massive,  cliff-former   

Shale     

Coal — Clintwood     

Sandstone,  locally  sliale  at  base   

Coal — Eagle     

Shale,  with  a  thin  bed  of  sandstone    

Coal — Blair    

Sandstone,  white,  ledge-former   -tv 

Shale,  with  thin  beds  of  sandstone 

Coal — Lyons    

Shale,  sandy  with  sandstone  l)eds   

Coal — Dorchester,  thin  and  commonly  split 

Shale,    argillaceous    15      j 

Gladeville  sandstone: 

Sandstone,  light  brown,  coarse   100 

Norton  formation: 

Shale,  with  locally  one  bed  of  sandstone  and  a  thin  coal  at 

base     80 

Sandstone,  buff,  coarse,  thin  coal  at  base  locally,  and  near 

middle    locally    \ 60-120 

Shale,  with  irregular  beds  of  sandstone,  especially  near  top, 

and  with  one  or  more  thin  lenticular  coals 160 

Sandstone,  buff,  coarse,  massive   30—60 

Coal — Upper  Banner,  thick  in  most  places 

Shale  and  irregular  beds  of  sandstone,  mostly  fine-grained, 

locally  a  conspicuous  ledge  at  top   100—140 

Coal — Lower  Banner,  thick  in  most  places 

Sandstone,  buff,  fairly  coarse,  massive,  locally  thin  coal  at 

base   ' " 40 

Shale,    sandy    for    most    part,    and    fine-grained    sandstone, 
ledge  100  feet  above  base,  one  or  two  thin  coals  in  lower 

part     175 

Coal — Kennedy,    thin     

Sandstone,  light  buff,  very  coarse  and  massive  at  top 40—60 

Sandstone  and  sandy  shale  with  one  or  more  thin  coal  beds        100 
Shale,  sandy  for  most  part,  with  irregular  beds  of  sandstone 

and  several  coal  beds    1 10-180 

Sandstone,  grayisli  buff,  fairly  coarse   40 

Coal — Raven,    thick    locally 

Shale  with  irregular  beds  of  sandstone  and  one  or  more  thin 

coal  beds    1 30-21 5 

Coal — Jawbone,  thick   

Sandstone,  gray,   quartzitic,   very   coarse   and   massive,   con- 
glomeratic locally    0-75 

Coal— Tiller,   thick    

Shale  and  irregular  bods  of  gray  to  buff,  coarse,  locally  con- 
glomeratic sandstone,  with  a  few  thin  coal  beds 140-250 

Coal — locally   moderately  thick    

Lee  formation : 

Sandstone,  gray,  compact,  conglomeratic   40 

Coal — thin,  locally  present    

Shale  and  conglomeratic  sandstone    60 

The  Lee  formation  continues  as  a  sequence  of  conglomeratic 
sandstone,  shale,  and  thin  coals. 
See  well  logs,  Plate  X. 
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General  Section  for  Area  Cf  (Fig.  2). 


Gladeville  sandstone: 

Sandstone     

Norton  formation : 

iShale,  light  gray  to  drab 

Sandstone,  buff,   coarse-grained    

Hagy  coal  horizon,  coal  not  found 

Shale  with  sandstone    

Coal — Splash  Dam,  probably  absent  in  most  places 

Sandstone,  buff,  coarse,  cliff-former 

Coal — Upper  Banner   

Shale  \vith  some  sandstone    

Coal — Lower  Banner,  not  well-exposed   

Sandstone,  coarse  to  fine-grained   

Shale  and  fine-grained  sandstone   

Coal — Kennedy,  moderately  thick    

Sandstone,  buff  to  gray,   coarse,  massive,  conspicuous   cliff- 
former     

Sandstone  and  shale    

Coal — Ally,  thin   

Sandstone   and   sliale    

Coal — Raven,  thin,  locally  in  two  benches 

Sandstone,  buff,  medium-grained,  ledge-maker 

Shale,  with  some  sandstone   

Coal — Jawbone,  thin    

Sandstone,  gray,  very  coarse 

Coal — Tiller,  thick,  mav  unite  toward  south  with  Jawbone 

bed     ■ 

Sandstone,  massive    

Sandstone  and  shale,  with  thin  coal  locally 

Sandstone     

Shale  and  sandstone   

Shale,  with  thin  coal  locally 

Lee  formation : 

Massive  sandstone,  siliceous,  conglomeratic    

Compare  well  logs  C  70,  C  73,  C  84,  C  85,  Plate  X. 
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GEOLOGIC  STRUCTURE. 


METHOD   OF  REPRESENTATION. 


The  position  in  which  coal  and  other  beds  lie  in  a  region  in  which 
there  are  few  sharp  folds  is  most  readily  shown  1)y  means  of  structure  con- 
tours— lines  cTrawn  so  that  each  one  of  them  connects  points  at  which 
some  easily  recognizable  reference  stratum  is  at  the  same  elevation.  In 
pai't  of  the  county  the  Upper  Banner  coal  bed  has  been  chosen  as  the 
reference  stratum,  and  in  another  part  where  the  Upper  Banner  is  nearly 
everywhere  at  a  considerable  depth  beneath  the  surface,  little  prospected 
and  probably  poorly  developed,  the   Splash  Dam  coal  bed  has  been  used 
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as  the  reference  stratum.  This  bed  is  about  70  feet  al)ove  the  Upper  Banner. 
By  this  method  the  direction  of  the  dip  and  its  magnitude  in  feet  per 
mile  or  other  unit  can  be  quickly  ascertained  from  the  map. 

Another  use  of  the  structure  contours  is  to  show  the  position  of  the 
outcrop  of  any  bed  on  the  topographic  map  or  its  depth  beneath  the  surface 
where  it  is  covered  by  other  rocks.  For  example,  if  it  is  desired  to  find 
the  position  of  the  Kennedy  coal  bed  at  some  point  on  Indian  Creek,  the 
elevation  of  the  Upper  Banner  horizon  shown  by  the  structure  contours  is 
first  noted.  Then  the  distance  between  the  Kennedy  and  the  Upper  Banner 
is  ascertained  by  consulting  the  detailed  descriptions  of  the  Kennedy  in 
the  Indian  Creek  drainage  basin,  the  generalized  sections  in  Plate  XIII, 
the  general  sections,  or  a  local  section  for  a  neighboring  exposure.  As  the 
Kennedy  is  below  the  Tapper  Banner,  this  distance  subtracted  from  the  ele- 
vation of  the  latter  bed  will  give  the  elevation  of  the  Kennedy.  By  turning 
to  the  topographic  map  the  Kennedy  outcrop  can  then  he  located  l)y  noting 
the  position  of  the  surface  contour  with  the  same  elevation,  or  if  the  Ken- 
nedy bed  is  l)elow  the  surface,  the  depth  to  which  it  is  necessary  to  drill  in 
order  to  reach  it  can  ])e  determined  by  subtracting  the  elevation  of  the 
Kennedy  bed  from  that  shown  by  the  topographic  map  at  that  point. 

The  usefulness  of  structure  contours  naturally  depends  largely  on  their 
accuracy.  There  are  so  many  jDossible  sources  of  error  in  determining 
the  position  of  such  contours  that  it  is  not  maintained  that  absolute  accuracy 
has  been  achieved.  .  It  is  believed,  however,  that  inaccuracies  of  more  than 
50  feet  in  vertical  distance  are  very  rare.  Errors  are  most  likely  to  I)e 
made  where  dips  are  exceptionally  steep,  as  along  Pine  Mountain,  near 
areas  in  which  the  rocks  are  faulted  and  buckled  like  those  on  Eussell 
Fork,  and  in  some  other  areas. 

DIP. 

In  the  greater  part  of  Dickenson  County  the  strata  dip  gently  to  the 
jiorthwest  averaging  a  little  more  than  50  feet  to  the  mile.  This  general 
dip  is  not  uniform,  however,  and  is  modiiied  and  to  a  lai'ge  extent  gov- 
erned by  a  few  large  open  folds,  and  is  also  locally  modified  bv  short 
low  folds  or  wriidvles  that  are  irregularly  distributed  and  whose  axes  trend 
in  different  directions. 

FOLDS. 

MiddJeshoro  synrline. — Essentially  all  of  Dickenson  County  lies  in  a 
broad  fold  that  is  synclinal,  or  concave  upward.  This  fold,  named  by 
Campbell   the   Middlesboro  syiicline,  extends    from   a    few   iniles   northeast 
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of  the  county  southwestward  into  Tennessee,  I)cing  commonly  12  to  20  miles 
broad,  and  lying  Ijetween  Pine  Mountain  on  the  northwest  and  a  broad 
arch  or  anticline  on  the  southeast.  It  fades  out  northeast  of  Eussell  Fork, 
and  is  not  recognized  as  a  distinct  syncline  beyond  Levisa  Fork  in  Buchanan 
County. 

The  axis,  or  imaginary  line  toward  which  the  strata  on  each  side  dip 
and  which  connects  the  lowest  parts  of  the  syncline,  corresponds  closely 
in  position  with  the  valley  of  Pound  River  and  is  continued  in  the  same 
direction  northeast  of  Eussell  Fork.  Strata  southeast  of  the  axis  dip,  in 
general,  to  the  northwest  at  very  low  angles,  descending  for  example,  a 
vertical  distance  of  1,050  feet  between  the  town  of  Wilder  just  across  the 
county  line  in  Russell  County  and  the  mouth  of  Cranesnest  River,  a 
horizontal  distance  of  151/^  miles.  jSTorthwest  of  the  axis  the  dip  is  to 
the  southeast  and  gradually  increases  from  the  axis  of  the  syncline  where 
there  is  no  dip  to  about  33°  near  the  toj)  of  Pine  Mountain.  The  south- 
east dips  were  produced  in  the  formation  of  the  great  Pine  Mountain 
anticline  described  below,  and  continue  to  the  ])lace  where  the  Pine  Moun- 
tain thrust  fault  formed  l)y  the  rupturing  of  the  fold  comes  to  the  surface 
on  the  northwest  slopes  of  the  mountain  (See  Fig.  3). 

Sourwood  Mountain  anticline. — The  extreme  southeastern  part  of  Dick- 
enson County  is  affected  by  a  structure  which  is  the  reverse  of  a  syncline, 
the  strata  being  convex  upward,  the  rocks  dipping  in  opposite  directions 
from  a  middle  line  or  axis.  The  axis  of  the  Sourwood  Mountain  anticline, 
the  name  given  to  this  structure,  is  a  curved  line  having  a  general  north- 
south  trend  and  terminates  at  both  ends  in  faulted  areas.  The  anticline 
which  is  about  7  miles  in  length  plunges  slightly  to  the  north  and  is  slightly 
modified  by  a  very  shallow  cross  syncline  at  its  south  end.  The  axis  of  the 
fold  lies  across  the  county  line  in  Russell  County  and  closely  parallels 
the  county  line,  but  a  large  part  of  the  northwestern  flank  of  the  anti- 
cline, which  is  3  miles  or  more  in  width,  is  in  Dickenson  County.  The 
strata  on  this  flank  dip  to  the  northwest  and  west,  averaging  about  250 
feet  to  the  mile. 

Pine  Mountain  aniidine. — The  Pine  Mountain  anticline  ^  extends  south- 
westward  from  Levisa  Fork  in  Buchanan  County,  forms  the  northern 
boundary  of  the  greater  part  of  Dickenson  and  Wise  counties,  and  con- 
tinues onward  into  Kentucky.     The  arch  appears  first  as  a  low  dome  Just 


^  Hinds,  Henry,  The  Geology  and  Coal  Resources  of  Buchanan  County,  Virginia, 
Bulletin  XVIII,  Va.  Geol.  Survev,  1918. 
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west  of  Levisa  Fork  in  Biu-hanan  County.  From  this  dome  it  rises  rap- 
idly to  tlie  southwest,  attaining  maximum  development  a  short  distance 
west  of  the  Buchanan-Dickenson  County  line.  Its  axis  passes  through 
Jane,  on  the  county  line,  the  middle  part  of  The  Breaks,  and  Skegg  Gap. 
In  Buchanan  County,  and  in  Dickenson  County  east  of  Skegg  Gap,  the 
anticlinal  structure  is  well  defined,  the  great  Pine  Mountain  thrust  fault 
lying  to  the  north  of  the  axis  of  the  fold.  West  of  Skegg  Gap  the  anti- 
clinal structure  is  obscured  by  the  thrust  fault  which  lies  near  the  position 
of  the  axis  of  the  fold  and  replaces  its  north  limb.  However  the  south 
limb  of  the  structure  is  well  defined,  the  beds  dipping  steeply  southeast- 
ward toward  the  axis  of  the  Middlesboro  syncline.  The  dip  near  the  crest 
is  al)out  33  degrees  but  decreases  as  the  axis  of  tlie  syncline  is  approached. 
Xear  Levisa  Fork  each  stratum  is  about  550  feet  lower  than  it  is  at 
Jane,  1,000  feet  lower  than  in  The  Breaks,  and  2,800  feet  lower  than  at 
Skegg  Gap. 

FAULTS. 

In  addition  to  the  folds,  faults  have  profoundly  modified  the  structure 
and  have  exerted  a  marked  influence  on  the  economic  possibilities  of  the 
region.  A  large  part  of  the  potentially  coal-producing  territory  of  south- 
Avest  Virginia  is  bounded  on  both  the  northwest  and  the  southeast  by  great 
thrust  faults,  the  value  of  parts  of  several  coal  beds  has  been  decreased  by 
movements  connected  Avith  this  faulting,  and  buckling  and  faulting  have 
made  unavailal)le  the  coal  beds  in  narrow  zones  within  the  coal  field. 

Pine  Mountain  fault. 

The  coal-bearing  rocks  of  Virginia  Avere  thrust  up  over  those  in  Ken- 
tucky along  the  plane  of  the  great  Pine  Mountain  fault,  which  comes  to 
the  surface,  on  the  north  face  of  Pine  Mountain  from  Eussell  Fork  into 
Tennessee.  The  fault  dies  out  rapidly  northeast  of  Russell  Fork,  and  on 
Levisa  Fork  there  is  no  trace  of  "it  or  of  the  anticline  from  which  it  de- 
veloped. According  to  recent  work  by  Keith  and  Butts,  the  fault  is  com- 
pound in  places,  breaks  having  occurred  on  two  planes,  that  are  close  to- 
gether everywhere,  and  join  in  places  (fig.  3).  The  first  effect  of  the  tre- 
mendous pressure  from  the  southeast  was  probably  the  formation  of  a 
sharply  overturned  fold,  near  the  axis  of  which  the  faults  originated.  The 
rocks  belonging  to  the  Lee  formation,  on  the  hills  northwest  of  the  Pine 
Mountain  escarpment  in  the  Clintwood  quadrangle  were  probably  carried 
to  that  ])ositioii  l)y  one  of  the  faults  and  ar<'  oiilv  small  remnants  that  have 
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PLATE    XV 


;A)  View  of  Skegg  Gap  looking  nortli  along  fault  line.  At  this  puint  the  re- 
sistant hasal  conglomerate  of  the  Lee  formation  on  the  overridden  side  (right) 
is  adjacent  to  the  weak  rocks  of  the  Pennington  formation  of  the  overthrust 
side    (left). 


(Bl      Close  jointing  in   sandstone  near   fault    trace  at   the   moulh   of    Pound    i\ivcr. 
Average  space  between  joints  is  2  feet. 


PLATE  XV.— VIE^^  S  OF  RUSSELL  FORK  FAILT  SHOWING  EFFECTS  OF 

DISPLACEMENT. 
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PLATE   XVI 


(A)  View  looking  north  from  point  across  river  from  south  portal  of  Hills  Mills 
tunnel.  Sandstone  ledges  near  the  top  of  the  spur  on  the  downthrow  side  are 
upturned  apparently  as  a  result  of  drag. 


(B)  View  of  river  liank  looking  southeast  near  B.  ]M.  1221.  Massive  and  unde- 
fornied  sandstone  on  left  of  fault  trace  with  deformed  shale  at  right.  Strong 
horizontal  slickensides  are  formed  on  the  face  of  the  sandstone  at  this  place. 


PLATE  XVI.— VIEWS  OF  RUSSELL  FORK  FAULT  SHOWING  DEFORMA- 
TION OF  THE  ROCKS  ADJACENT  TO  THE  FAULT  SURFACE. 


GEOLOGIC    STRUCTURE  53 

escai)ed  erosion.  These  rocks,  wliieli  overlie  un(listurl)e(l  strata  of  the 
Wise  formation,  are  nearly  vertical  in  places,  and  at  one  place  ly^  miles 
west  of  Blowing  Eock  Gap  are  separated  from  Devonian  hlack  shale,  brought 
up  by  the  second  fault.  l)y  overturned  remnants  of  Pennington  shale  and 
Xewman  limestone.  The  second  fault  was  at  a  lower  angle  and  carried  the 
rocks  still  higher,  so  that  now  the  lower  part  of  the  Devonian  l)lack  shale  is 
in  contact  with  beds  in  the  Wise  formation. 

The  vertical  component  of  the  thrust  along  the  trace  of  the  fault 
in  the  northwestern  part  of  Dickenson  County  is  5,000  to  5,300  feet.  In 
The  Breaks,  the  vertical  displacement  is  only  600  to  800  feet  and  there 
is  no  evidence  of  overfolding  or  of  more  than  one  fault.  It  is  probable 
that  one  of  the  faults  ends  in  the  Russell  Fork  fault,  2  miles  west  of  The 
Breaks. 

Russell  Fork  Fault. 

By  Chester  K.  Wextwoijtii. 

1  nlroduciioii. — The  nature  of  the  northeastern  termination  of  the  great 
overthrust  I)lock  of  the  earth's  crust,  l^ounded  on  tliree  sides  by  the  Pine 
Mountain  fault,  the  Hunter  Valley  fault,  and  the  Jacksboro  cross-fault 
of  Tennessee,  has  long  been  an  unsolved  problem  to  students  of  Appa- 
lachian structural  geology.  Many  geologists  have  noted  the  rather  abrui)t 
ending  near  The  Breaks  of  Big  Sandy  River  of  the  imposing  barrier  of 
Pine  Mountain  and  its  replacement  to  the  northeastward  by  the  irregular 
ridges  and  valleys  of  the  unbroken  coal  field,  but  the  manner  in  which 
the  great  anticlinal  fold  and  the  resulting  thrust  fault  died  out  has  not. 
until  recently,  been  satisfactorily  solved. 

In  1916  Hinds, ^  in  his  report  on  the  Clintwood  and  Bucu  quadrangles, 
called  attention  to  a  zone  of  disturbed  rocks  nearly  at  right  angles  to  the 
general  lines  of  disturbance  in  this  region  and  extending  partly  across  the 
trough  of  coal-measure  i-ocks  from  Big  A  Mountain  to  Skegg  Gap  on 
Pine  i\Iountain.  Hinds  attributed  the  distui'bancc  in  this  zone  to  the  same 
forces  that  produced  the  Hunter  Valley  fault  on  the  southeast  and  tlie 
Pine  ]\rountain  fault  on  the  northwest,  1)ut  he  failed  to  perceive  its  sig- 
nificaiU'C.  for  he  thought  it  was  limited  to  certiiin  areas  and  did  not  extend 
entirely  aci'oss  the  synclinal  block. 

In  A|ii-il,  1920,  M.  R.  Cam|)t)('ll.  in  chargi-  of  geologic  work  in  tins 
coal  (ield  for  the  United  States  (Jeological  Survey,  called  attention  to  the 
])()ssibility  of  tbe  belt  of  disturbed  rocks  mapped  by  Hiiuls  being  but 
])art  of   a   continuous    fault   or   xoiie  of    faulting    from    tbe   Hunter   \'alley 


'Hinds,  Henry,  The  coal  resoiu'ces  of  the  C'liiitwodd  aiul  Hucu  (Hia(lriuii;h>s.  \'ir- 
tinia:  \iiginia  Geol.  Survey  Bull.  XII,  1!)1G. 
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fault  at  Big-  A  Moiuitaiii  to  Skegg  Gap  in  Pine  Mountain,  and  the  writer 
was  requested  to  examine  the  region  as  carefully  as  the  limited  time  at 
his  disposal  would  permit,  in  order  to  establish  the  character  and  extent 
of  the  movements  that  produced  the  disturbance.  The  result  of  his  exam- 
ination was  the  establishment  beyond  much  question  of  tlie  ])resence  of  an 
overthrust  fault  entirely  across  the  great  crustal  block,  thus  showing  that 
it  is  bounded  on  all  four  sides  by  overthrust  faults  and  that  it  has  moved 
bodilv  to  the  northwest,  a  distance  of  many  miles.  The  results  of  his 
studies  and  their  application  to  the  mechanics  of  the  problem  of  the  over- 
thrusting  of  this  great  mass  of  strata  for  at  least  six  miles  are  here  set 
forth. 

The  fault  bounding  the  crustal  block  on  tlie  northeast,  which,  on  accoun.t 
of  its  general  agreement  with  the  course  of  Russell  Fork,  is  here  called  the 
Russell  Fork  fault,  was  mapped  in  connection  with  coal  investigations 
carried  on  cooperatively  by  the  Virginia  Geological  Survey  and  the  federal 
Geological  Survey.  The  areas  mapped  as  undifferentiated  buckled  and 
faulted  rocks  by  Hinds, ^  in  the  Clintwood  and  Bucu  quadrangles,  were 
subjected  to  careful  study  by  the  writer  to  determine  whether  or  not  there 
is  a  continuous  break  across  the  coal  measures  trough  from  the  vicinity 
of  Big  A  Mountain  to  Skegg  Gap,  but  in  the  two  weeks  s])ent  on  this 
study  there  was  not  time  to  cover  much  of  the  area  lying  on  either  side 
of  this  zone  and  the  structure  contour  maps  of  the  report  by  Hinds  fur- 
nished much  data  in  compiling  the  sections  shown  below  and  in  deducing 
the  amount  of  displacement. 

The  writer  is  indebted  to  M.  E.  Campbell  for  many  helpful  suggestions 
and  much  assistance  in  the  course  of  the  study. 

Hinds,-  in  his  report  on  the  coal  resources  of  the  Clintwood  and  Bucu 
quadrangles,  describes  the  structure  of  the  northeastern  end  of  the  Mid- 
dlesboro  syncline  in  consideral)le  detail.  His  studies  here  and  farther 
northeast  in  Buchanan  County'^  have  shown  that  the  great  overthrust  fault 
of  Pine  Mountain  suddenly  l)ecomes  very  much  less  severe  at  Skegg  Gap 
and  from  there  northeastward  the  structure  is  essentially  a  low  anticline 
broken  by  a  minor  overthrust  which  decreases  rapidly  in  extent  of  thrust 
and  comes  to  an  end  a  few  miles  in  Buchanan  County.  He  considered 
that  the  principal  Pine  Mountain  overthrust  was  cut  off  at  the  northeast 


^  Op.  cit. 

-Hinds,  HenrA',  Coal  resources  of  the  Clintwood  and  Bucu  quadrangles:  Virginia 
Geol.  Survey  BulL  XII,  1916. 

■Hinds,  Henrv,  Geology  and  coal  resources  of  Buchanan  Countv,  Virginia:  Vir- 
ginia Geol.  Survey  Bull.  XVIII,  1918. 
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end  by  the  Skegg  Gap  fault  which  he  mapped  as  far  as  Russell  Fork. 
Extending  from  this  point  southeastward  to  Big  A  Mountain  he  has  mapped 
a  number  of  narrow  areas  of  faulted  and  buckled  rocks  which  he  describes 
in  some  detail  and  postulates  lateral  shearing  with  the  southwest  side 
moving  northward  with  some  overthrusting  and  buckling  against  the  north- 
east side.  He  states  that  after  this  there  was  normal  faulting  along  thia 
side  in  which  the  southwest  side  was  downthrown.  His  evidence  for  this 
belief  is  not  clear,  and  his  several  areas  of  disturbed  rocks  are  separated 
by  areas  in  which  he  found  no  evidence  of  movement. 

Description  of  the  Cumberland  block} — The  structure  of  the  area  con- 
cerned in  this  paper  has  been  described  in  considerable  detail  at  many  points 
in  papers  by  other  geologists.  It  is  not  proposed  to  give  here  a  thorough 
description  of  the  structure  or  topography  but  rather  to  point  out  briefly 
their  salient  features. 

The  "remarkable  quadrilateral  block"  whose  southwestern  extremity 
was  first  recognized  by  Safford  and  described  in  detail  by  Keith  extends 
from  the  valley  of  Cove  Creek  in  Campbell  County,  Tennessee,  northeast- 
ward for  125  miles  to  the  valley  of  Russell  Fork  of  Big  Sandy  River  in 
Dickenson  and  Buchanan  counties,  Virginia.  It  is  surprisingly  uniform 
in  width,  averaging  about  35  miles,  is  bounded  on  the  northwest  by  the 
Pine  Mountain  fault  and  on  the  southeast  by  the  Hunter  Valley  fault  and 
the  closely  associated  Wallen  Valley  fault,  which  is  developed  only  from 
near  Big  Stone  Gap  south  westward.  The  southwest  end  is  terminated  by 
the  Jacksboro  cross  fault  and  the  northeast  end  by  the  Russell  Fork  cross 
fault  to  be  described  below  in  more  detail.  The  general  relations  of  these 
boundary  faults  may  be  more  clearly  seen  by  reference  to  the  map,  figure 
4  and  to  the  structure  sections,  figures  6  and  7. 


PINE 


Fig.  5. — Outline  diagram  of  Cumberland  Block  showing  the  bounding  faults. 

From  Norton,  Virginia,  northeastward,  coal  measure  rocks  are  exposed 
at  the  surface  throughout  the  entire  width  of  the  block ;  but  from  Norton 
southwestward  the  block  may  be  divided  into  two  parts,  that  part  lying 

^  This  name  is  here  applied  for  the  first  time. 
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northwest  of  Stone  and  Cumberland  mountains  being  synclinal  in  struc- 
ture and  composed  of  coal  measure  rocks,  whereas  that  part  lying  south- 
east of  these  mountains  is  anticlinal  in  structure  and  composed  of  rocks 
of  very  much  greater  age.  The  syncline,  which  is  now  generally  known 
as  the  ]\Iiddlesboro  syncline,  is  a  broad,  flat-bottomed  trough  at  the  north- 
east end  of  the  block,  but  farther  west  in  the  vicinity  of  Dante  an  arch 
appears  which  develops  rapidly  westward  into  the  Powell  Valley  anticline 
that  constitutes  the  southern  part  of  the  block.  Both  the  Middlesboro 
syncline  and  the  Powell  Valley  anticline  are  characterized  by  steep  dips 
on  the  northwest  limbs  and  gentle  dips  on  the  southeast  limbs,  as  shown 
in  the  sections.  The  erosion  by  Powell  River  and  its  tributaries  of  the 
rising  crown  of  Powell  Valley  anticline  accounts  for  the  exposures  of  pre- 
Carboniferous  rocks  in  the  southern  portion  of  the  block  and  the  narrow- 
ing of  the  coal  measure  portion  on  the  north. 

The  topography  of  the  block  is  intimately  related  to  the  structure. 
Pine  Mountain  throughout  its  entire  length  is  a  conspicuous  barrier  espec- 
ially on  its  northwest  face  where  at  many  points  it  rises  in  less  than  a 
mile  1,000  to  2,000  feet  above  the  streams  which  parallel  it.  For  nearly 
ninety  miles  no  stream  crosses  it  and  in  the  entire  distance  of  125  miles 
not  over  half  a  dozen  roads  afford  difficult  passage  from  one  side  to  the 
other.  Its  crest  is  the  resistant  conglomerate  of  the  Lee  formation,  which 
marks  the  edge  of  the  overthrust  block.  Cumberland  Mountain  and  Stone 
Mountain  are  composed  of  the  same  formation,  which  is  steeply  upturned 
in  that  part  of  the  fold  common  to  the  syncline  and  anticline  mentioned 
above.  Black  Mountain  and  parts  of  Sandy  Eidge  are  residual  moun- 
tains left  in  the  dissection  of  the  nearly  horizontal  coal  measures.  Big 
A  Mountain,  according  to  Hinds,^  is  composed  of  resistant  sandstones  of 
the  Rockwood  formation,  overthrust  on  the  coal  measures. 

The  surface  features  of  that  portion  of  the  block  within  the  coal  field 
are  those  of  a  maturely  dissected  plateau  with  sharp-crested  ridges  and 
V-shaped  valleys,  for  the  most  part  without  valley  flats.  The  surface  of 
the  pre-Carboniferous  portion  is  rolling,  with  sinkholes  in  the  limestone 
portion  and  some,  though  not  at  this  particular  point  very  striking,  alinea- 
tion  of  ridges  and  valleys  with  the  northeast-southwest  trend  of  the  Ap- 
palachian sructure. 

The  Russell  Fork  fault. — The  Russell  Fork  fault  differs  from  the  faults 
which  bound  the  Cumberland  block  on  the  other  three  sides  in  that  it  is 


*  Hinds,  Henry,  The  geology  and  coal  resources  of  Buchanan  County,  Virginia: 
Virginia  Geol.  Survey  Bull.  18,  pp.  58-59,  1918. 
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not  a  low-angle  overthrust  and  that  in  it  the  greatest  displacement  is  in 
a  horizontal  direction  with  comparatively  little  vertical  movement.  Its 
trace  ^  is  closely  followed  except  at  a  few  places  by  Kussell  Fork  of  Big 
Sandy  River  and  even  at  those  places  it  is  marked  by  the  alineation  of 
minor  drainage  lines  or  surface  features  which  would  not  otherwise  be 
easily  explained. 

Erosion  of  crushed  and  weakened  rocks  along  the  fault  trace  has  pro- 
duced the  low  saddle  at  Skegg  Gap  and  the  saddle  in  the  point  of  the 
spur  west  of  Eussell  Fork  and  one  mile  north  of  B.  M.  1,221-  feet  on  the 
geologic  map  accompanying  this  report. 

From  a  point  one-half  mile  upstream  from  B.  M.  1,282  feet  to  B.  M. 
1,221  feet  Russell  Fork  flows  in  a  course  somewhat  farther  northeastward 
than  in  adjacent  parts  of  its  course  up  and  down  stream.  In  the  high 
land  which  lies  southwest  of  this  part  of  the  river  and  northwest  of  the 
village  of  Haysi  are  cut  two  short  cleft-like  hollows  which  are  closely 
aligned  with  the  fault  trace  as  located  to  the  north  and  south,  and  have 
without  doubt  been  determined  by  the  presence  of  the  weaker  rock  in  the 
zone  of  deformation  adjacent  to  the  fault.  One  of  these  hollows  enters  the 
river  valley  just  at  the  railroad  bridge  east  of  B.  M.  1,221  feet  and  the 
other  extends  from  near  Haysi  south  and  just  to  the  west  of  B.  M.  1,380 
feet.  These  hollows  are  somewhat  straighter  and  narrower  than  most 
of  the  ravines  of  similar  size  which  erosion  has  cut  in  the  rocks  of  this 
region,  but  their  most  distinctive  characteristic  is  their  location  where  they 
cut  off  in  part  the  narrow  strip  of  high  land  between  them  and  the  river. 
Taken  together  and  with  the  other  topographic  features  which  show  aline- 
ment,  they  are  very  significant,  and  their  locations  are  not  to  be  explained 
as  accidental. 

Between  McClure  River  and  Russell  Fork,  at  the  close  approach  before 
they  join,  a  low  saddle  in  the  spur  owes  its  position  to  the  weakness  of 
the  rocks  along  the  fault  line.  The  very  straight  course  of  Fryingpan 
Creek  from  elevation  1,311  feet  to  its  mouth  is  determined  by  the  fault 
and  it  is  interesting  to  note  that  this  creek  has  a  very  slight  fall  in  this 
part  of  its  course  and  its  bed  is  graded  for  the  entire  distance  with  ripple- 


'  "Trace"  of  a  fault  is  here  used  in  its  mathematical  sense  of  the  line  of  inter- 
section of  one  surface  with  another,  i.  e.,  the  intersection  of  the  fault  plane  with  the 
surface  of  the  earth. 

-The  area  crossed  liy  Russell  Fork  fault  is  shown  in  detail  on  the  Rcgina,  Ky., 
and  the  Cliiitwdnd  and  Bucu,  Xix.,  sheets  of  the  Topo<rraphic  Atlas  of  the  United 
States  and  published  as  Plate  I,  of  this  report.  Frequent  reference  is  made  to  points 
on  these  maps  in  locating  the  features  described. 
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Fig.  7. — Sections  showing  the  character  of  the 
Russell  Fork  fault  at  several  places.  For 
locations  see  Figure  4.  Sections  are 
shown   as   looking  north. 
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marked  sand.  Russell  Fork  leaves  the  fault  trace  at  a  number  of  points 
and  because  of  its  cutting  across  the  undisturbed  and  more  resistant  rocks 
at  these  places  is  not  so  perfectly  graded.  But  the  weakness  of  tlie  dis- 
turbed rocks  close  to  the  fault  has  apparently  enabled  Frying-pan  Creek, 
though  a  comparatively  small  stream,  to  grade  its  lower  course  to  the 
temporary  base  determined  by  the  rocks  over  which  Russell  Fork  flows. 

The  main  line  of  the  fault  passes  somewhat  to  the  north  of  Abners 
Gap;  from  elevation  1,424  feet  southeast  to  the  mouth  of  Carroll  Presley 
Branch  it  follows  Russell  Fork  for  most  of  the  distance,  and  thence  south- 
east to  the  point  where  it  is  truncated  by  the  main  overthrust  fault;  in 
the  north  face  of  Big  A  Mountain  its  trace  lies  somewhat  to  the  east  of 
the  channel  of  Russell  Fork. 

A  branch  leaves  the  main  fault  at  elevation  1,424  feet,  and  extends 
northwestward  along  the  course  of  Russell  Fork  to  a  point  in  Little  Pawpaw 
Valley  about  a  mile  north  of  Carnady  Post  Office,  and  is  here  named  the 
Little  Pawpaw  fault. 

Along  most  of  its  course  the  rocks  northeast  of  the  fault  are  hori- 
zontal or  nearly  so  and  undisturbed.  The  fault  plane,  or  better  perhaps 
the  planes  of  movement,  for  the  most  part  dip  at  high  angles,  75°  to  90° 
to  the  southwest.  That  there  has  been  intense  compression  is  shown  by 
the  mashed  condition  of  the  shale  and  jointed  condition  of  sandstone  on 
the  southwest  side  of  the  fault.  At  nmnerous  exposures  in  the  zone  of 
faulting,  slickensides  indicate  considerable  vertical  movement  which  has 
resulted  in  lifting  the  beds  on  the  southwest  above  those  on  the  north- 
east, displacing  the  coal  beds  by  from  50  to  200  feet.  Because  of  the 
shearing  which  has  brought  anticlines  into  contact  with  synclines  and  vice 
.versa,  it  is  difficult  to  determine  the  true  amount  of  differential  vertical 
movement,  but  the  essential  point  is  that  the  vertical  movement  is  slight 
and  that  the  hanging  wall  has  moved  up  as  a  result  of  thrust.  At  many 
points  there  are  on  planes  other  than  those  which  bear  the  vertical  slicken- 
sides, a  series  of  horizontal  slickensides  trending  closely  in  the  direction 
of  the  fault  and  Tisually  these  surfaces  are  rubbed  and  planed  much  smoother 
and  more  nearly  plane  than  the  others,  indicating  that  these  surfaces 
are  the  result  of  more  extensive  movement  along  the  fault  plane  than 
the  other  planes  along  which  a  slighter  movement  has  taken  place  to  accom- 
modate the  thrust  in  a  direction  lateral  to  the  main  Russell  Fork  fault 
line. 

At  a  few  points,  notably  at  Skegg  Gap,  the  slickensides  and  planes  of 
movement  within  the  zone  of  faulting  indicate  a  combination  of  the  main 
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Fig.  8. — Serial  diagram  showing  history  of  the  deformation  and  displacement  of 
the  Cumberland  Block.  In  sketch  number  7  of  the  series  is  shown  the  present 
condition  in  outline.  Tlie  heaviest  lines  show  the  structure  in  the  sections 
schematically.  The  lightest  lines  are  the  "sea  level"  lines  of  the  sections 
and  the  fault  lines  of  the  sections  still  referring  to  sketch  7  of  the  above  series. 
The  solid  lines  of  medium  weight  are  the  present  traces  of  the  various  faults. 
The  medium  weight  dotted  line  is  an  arbitrary  axis  line,  the  position  of  which 
is  the  same  witli  reference  to  the  block  in  each  sketch  of  the  series. 

In  sketch  1  of  the  series  the  present  fault  traces  are  shown  by  the 
light  dotted  lines  of  the  background  and  the  present  position  of  the  axis  line 
by  the  light  and  straight  dotted  line.  The  then  position  of  the  fault  traces 
and  of  the  axis  line  of  the  block  is  shown  in  sketch  1  by  the  medium  weight 
solid  and  dotted  lines  respectively.  The  light  "sea  level"  lines  and  fault  lines 
of  the  sections  and  the  very  heavy  lines  of  the  schematic  sections  are  the  same 
as  in  sketch  7.  The  arrows  which  point  upward  in  the  sketches  indicate  the 
direction  of  the  main  thrust;  the  arrows  pointing  down  and  to  the  right  at  the 
left-hand  end  of  each  sketch  indicate  the  resisting  stress  of  the  buttress  south- 
west of  Jacksboro  as  described  in  the  text. 

The  first  sketch  assumes  the  prior  formation  of  the  Hunter  Valley  fault.  The 
second  shows  some  slight  buckling  of  the  southwest  end  of  the  block.  The 
third  shows  more  intense  buckling  here.  The  fourtli  shows  more  intense  buckling 
and  extension  of  the  folding  eastward  along  the  line  of  the  Pine  Mountain  fault. 
In  number  4  also  is  shown  the  beginning  of  the  Jacksboro  overthrust  fault. 
In  number  5  this  fault  has  extended  far  around  the  north  side  of  the  block  and 
the  Russell  Fork  fault  has  been  initiated  as  a  normal  fault.  Sketch  number  6 
shows  further  extension  of  the  faulting  and  only  a  small  corner  of  the  block 
near  the  northeast  corner  remains  attached.  In  sketch  7  this  small  attach- 
ment is  broken  and  the  block  has  been  thrust  into  its  present  position.  The 
relative  movement  of  the  block  at  different  stages  has  been  sliown  by  the 
gradual  migration  of  the  heavy  dashed  axial  line  toward  its  final  position  as 
shown  by  the  light  dotted  axial  line  of  each  sketch.  ^ 
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southeast  to  northwest  thrust  with  the  side  or  southwest  to  northeast  thrust, 
making  the  direction  of  movement  a  resultant  of  the  two.  The  slicken- 
sided  surface  here  shows  the  result  of  pronounced  movement  and  the  white 
quartz  peljbles  which  are  so  numerous  in  the  Lee  fomiation  are  planed  off 
flush  with  the  matrix.  It  is  important  to  mention  that  a  short  distance 
northwest  of  Abners  Gap  there  was  seen  the  most  abundant  evidence  of 
movement  in  the  mashing  and  crushing  of  shale  in  a  fine  exposure  and 
that  here  the  slickensides  indicate  movement  at  an  angle  of  45°  to  the 
horizontal  in  a  due  north  direction.  At  this  point  the  fault  trace  is  more 
nearly  athwart  the  main  direction  of  thrust  and  here,  if  anywhere,  would 
be  expected  evidence  of  strong  overthrust. 

In  the  Little  Pawpaw  fault,  there  was  seen  little  indication  of  shearing 
but  abundant  evidence  of  compression  and  slight  overthrusting. 

Mechanics. — The  history  of  the  deformation  is  conceived  to  be  as 
follows :  The  rocks  of  the  Cumberland  block  were  subjected  to  strong  lateral 
compression  applied  from  the  southeast.  The  thicker  sedimentary  rocks 
west  of  A  (Fig.  5)  seem  not  to  have  yielded  as  did  those  to  the  east,  and 
acted  as  a  buttress  against  which  the  rocks  to  the  east  were  deformed.  The 
compressional  stress  was  much  more  intense  at  the  Tennessee  end  of  the 
block  and  the  first  result  of  the  stress  was  the  folding  of  the  Powell  Valley 
anticline  and  of  the  lateral  anticline  which  later  broke  and  formed  the 
Jacksboro  cross  fault.  Between  A  and  B  Keith  ^  found  evidence  of  this 
now  broken  anticline  which  was  the  result  of  deformation  of  the  rocks 
of  the  Cumberland  block  against  the  more  competent  buttress  on  the  west. 

After  the  Powell  Valley  anticline  had  been  in  large  measure  formed 
and  the  Jacksboro  cross  anticline  had  probably  reached  its  full  develop- 
ment, the  stresses  were  then  transmitted  across  the  block  and  yielding 
farther  northwest  resulted  in  the  folding  of  the  rocks  into  the  Pine  Moun- 
tain anticline.  It  is  probable  that  by  this  time  overthrusting  and  shearing 
to  the  northwest  had  commenced  at  the  southern  end  of  the  Jacksboro 
cross  anticline,  for  the  movement  of  the  rocks  of  the  Powell  Vallev  anti- 
cline northwestward  differentially  with  respect  to  the  nearly  undisturbed 
rocks  on  the  west  had  already  been  very  considerable.  With  the  continued 
crumpling  of  the  Pine  Mountain  anticline,  the  Jacksboro  cross  fault  de- 
veloped progressively  toward  the  northwest,  and,  when  it  reached  the  then 
position  of  the  corner  C  of  the  block,  initiated  the  great  Pine  ^Fountain 
fault. 


*  Keith,  Arthur,  U.  S.  Geol.  Survey  Geol.  Atlas,  Briceville  folio  (No.  33),  1806. 
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There  had  by  tliis  time  been  considerable  skewing  of  the  entire  block 
which  was  pivoted  at  or  near  its  north  comer  with  the  result  that  the 
corner  of  the  block  at  -1  had  been  thrust  more  extensively  on  the  rocks  to 
the  west  than  had  the  corner  at  C.  The  overthrust  to  the  west  in  the 
Jacksboro  cross  fault  is,  however,  believed  to  be  only  the  smaller  move- 
ment incidental  to  the  skewing  of  the  block,  while  the  main  movement 
in  this  fault  was  the  shearing  by  which  the  block  to  the  east  moved  several 
miles  to  tlic  northwest.  It  is  not  believed  that  there  was  in  the  original 
stress  any  distinct  southwesterly  component,  but  the  Jacksboro  thrust  is 
considered  to  be  solely  the  result  of  the  twisting  of  the  block. 

The  Pino  ]\rouiitaiii  Fault  is  compound  at  C,  consisting  of  four  distinct 
overthrusts,  but  becomes  more  simple  northeastward.  The  faulting  which 
commenced  at  the  southwest  developed  progressively  toward  D  as  the  stress 
continued,  but  naturally  the  total  displacement  was  less  at  D  than  at  C. 
It  seems  likely  that  there  Avas  some  slight  displacement  beyond  Skegg  Gap 
and  into  Dickenson  County  along  the  Pine  Mountain  fault  before  it  was 
intersected  by  the  Russell  Fork  cross  fault. 

In  following  chronologically  the  development  of  the  Jacksboro-Pine 
Mountain  line  of  faulting  the  Eussell  Fork  cross  fault  was  temporarily 
omitted.  The  history  of  its  development  is  correlated  with  the  events 
described  above  as  follows :  Only  after  there  had  been  considerable  develop- 
ment of  the  Pine  Mountain  anticline  at  C,  and  some  shearing  along  the 
Jacksboro  cross  fault,  was  the  skewing  of  the  Cumberland  block  felt  at  the 
northwest  end.  Its  first  expression  was  the  development  of  a  tension  or 
normal  fault  starting  at  F  and  extending  toward  E  with  continued  twisting 
of  the  block. 

The  presence  of  the  Little  Pawpaw  fault,  which  appears  to  be  pri- 
marily the  result  of  such  tension  incident  to  twisting,  leads  to  the  belief 
that  the  point,  or,  perhaps  more  correctly,  the  area  of  pivoting,  was  some- 
what to  the  north  of  E.  On  the  other  hand,  evidence  of  somewhat  more 
pronounced  compression  along  the  fault  from  D,  part  of  the  distance  toward 
E,  seems  to  indicate  that  compression  was  even  at  first  dominant  in  that 
part  of  the  line.  It  seems  therefore  probable  that  the  region  of  pivoting 
is  located  between  D  and  E  but  somewhat  nearer  the  latter. 

After  the  extension  of  the  Pine  Mountain  fault  beyond  Skegg  Gap 
and  the  extension  of  the  Russell  Fork  cross  fault  beyond  ^  as  a  normal 
fault,  the  accumulation  at  the  northeast  end  of  the  block  of  the  northwest- 
ward trending  stresses,  which  had  long  been  operative  at  the  Tennessee  end 
of  the  block  reached  the  critical  point  and  the  northeast  end  was  broken 
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loose  along  the  line  largely  determined  by  the  pre-existing  normal  fault. 
The  line  of  this  break  intersected  the  Pine  Mountain  fault  at  Skegg  Gap, 
stopped  further  movement  in  that  fault  east  of  that  line,  and  permitted 
the  Cumberland  block  to  be  thrust  not  over  two  miles  northwestward  at 
this  end.  Since  the  Russell  Fork  fault  line  forms  an  angle  of  over  90° 
with  the  line  of  the  Pine  Mountain  overthrust,  the  overthrusting  of  the 
east  end  of  the  block  brought  about  compression  along  the  whole  extent 
of  the  Russell  Fork  fault,  reversing  the  condition  of  tension  which  pro- 
duced the  nonnal  fault  and  producing  overthrusting  and  considerable 
crumpling  of  the  shale  and  crushing  and  jointing  of  the  sandstone  adjacent 
to  the  fault  plane.  The  net  amount  of  overthrust  is  very  slight,  probably 
at  no  point  reaching  500  feet,  and  the  rocks  on  the  southwest  side  of  the 
fault  are  nowhere  over  250  feet  above  those  on  the  northeast.  The  shear- 
ing loose  of  the  northeast  end  of  the  block,  its  overthrust  along  the  already 
established  Pine  ]\Iountain  fault  and  the  compression  and  slight  thiaisting 
along  the  Russell  Fork  cross  fault  were  the  closing  events  in  the  history 
of  the  Cumberland  block  as  a  unit. 

There  are  many  es])ecial  features  which  are  particularly  in  accord  with 
this  interpretation  of  the  movement  of  the  Cumberland  block  as  a  pro- 
gressive skew  with  final  release  of  the  east  end.  The  skewing  of  the  south- 
west end  of  the  Ijlock  first  with  the  Skegg  Gap  corner  remaining  longest 
in  place  explains  admirably  the  otherwise  anomalous  facts  of  rather  strong 
overthrust  in  the  Jacksboro  fault  the  trace  of  which  is  nearly  at  right 
angles  to  the  trace  of  the  Pine  Mountain  fault  and  of  only  slight  over- 
thrust and  more  restricted  compression  in  the  Russell  Fork  fault  with  its 
trace  at  a  much  greater  angle  with  the  main  overthrust. 

The  stronger  development  of  the  Powell  Valley  anticline  and  the  pres- 
ence of  the  Wallcii  \'alley  fault  only  at  the  southwest  are  also  strongly  in 
accord  with  this  suggested  interpretation. 

The  greater  intensity  of  stress  implied  by  the  compound  character  of 
the  Pine  Mountain  overthrust  at  C  and  the  probable  development  of  the 
Powell  Valley  anticline  before  the  rocks  of  the  block  were  competent  to 
transmit  the  stresses  to  the  Pine  Mountain  fold,  which  later  broke  in  a 
fault,  point  strongly  to  the  initiation  of  the  faulting  at  the  south  eiul  of 
the  Jacksl)oro  cross  fault  to  allow  the  nec-essary  shortening  of  the  strata 
on  the  northeast  side  of  that  fault.  The  four  faults  as  interpreted  by 
Keith,  and  corroborated  l)y  the  displacement  of  the  north  limb  of  Powell 
Valley  anticline  in  the  Briceville  ([uadranglc,  give  clear  evidence  of  a  niove- 
iiu'iit  of  at  least  ten  miles  to  the  northwest.  At  Skegg  (Ja))  the  evidence 
does  not  indicate  ov(>r  two  miles  of  overthrust  at  tlie  most. 
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In  the  development  of  this  study,  a  few  computations  have  been  made, 
based  on  extremely  general  and  only  very  approximate  assumptions  which 
are  given  below.  Their  value  is  solely  to  indicate  orders  of  magnitude  and 
it  is  hoped  that  they  may  serve  to  visualize  the  immensity  of  forces  in- 
volved. 

Force  to  shear  and  force  to  thrust. 

ASSUMPTIONS. 

Block  125  miles  x  25  miles  x  I/2  mile. 

Density  170  lbs.  per  cubic  foot. 

Coefficient  of  friction,  mean  between  rough  and  smooth  granite,  .60. 

Shearing  strength  200  pounds  per  square  inch. 

Average  extent  of  overthrust,  6  miles. 

EESULTS. 

Force  to  shear  block  loose  over  entire  area  =  25  x  10  "  pounds. 
Force  to  move  block  against  friction  on  horizontal  plane  =  23  x  10  ^^ 

pounds. 
Work  done  in  moving  block  6  miles  at  angle  of  5°  =  85  x  10^^ 

foot  pounds. 
Equivalent  to  420,000  horsepower  working  for  100,000  years. 
Estimated  coal  in  block  =  50  x  10  ^  tons. 
The  burning  of  this  coal  would  produce  power  enough  to  move  the 
block  2.2  feet,  assuming  the  usual  engine  efficiency.    It  has  actually  moved 
an  average  of  at  least  6  miles. 

It  is  especially  interesting  to  note  that  the  force  required  to  shear  the 
block  loose  over  the  whole  area  is  only  about  one-tenth  of  that  required  to 
produce  motion  against  the  resistance  of  friction.  Since  both  forces  are 
proportional  to  area,  and  only  one — that  of  motion  against  friction — pro- 
portional to  thickness,  we  find  that  for  a  block  of  any  area  and  of  a  thick- 
ness of  287  feet,  according  to  the  conditions  assumed,  the  shearing  force 
is  just  equaled  by  the  force  to  overcome  friction,  and  as  thickness  is  greater 
than  this  amount  the  latter  force  is  greater  in  proportion.  It  is  evident 
then  that  in  the  case  of  most  faults  the  motion  of  the  rock  involved  against 
the  resistance  of  friction  is  more  impressive  than  the  production  of  the 
break  which  separated  the  rocks. 

Other  Movements. — During  the  movements  described  above  the  weaker 
rocks,  particularly  the  shales,  have  been  affected,  so  that  many  exposures 
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show  steep  and  irregular  dips  in  localites  in  which  all  the  more  massive 
sandstones  and  most  other  beds  have  only  the  very  gentle  dips  that  char- 
acterize the  greater  part  of  the  coal  field.  Movement  has  taken  place  in 
several  coal  beds  also,  so  that  the  coal  is  crushed  and  fractured  and 
in  places  mixed  with  slickensided  shale  fragments  to  form  "rash."  Move- 
ment along  the  Kennedy  coal  bed  and  the  rocks  immediately  over  it  has 
been  especially  common  in  the  area  south  and  west  of  Eussell  Fork,  the 
coarse,  massive  sandstone  beneath  the  coal  forming  a  comparatively  im- 
movable stratum  over  which  rode  the  thin-bedded  rocks  above.  Parts  of 
the  Jawbone  and  partings  in  other  coal  beds  are  similarly  affected,  espe- 
cially near  faulted  areas  (PI.  XII). 

Normal  faults  are  uncommon  but  are  not  unknown.  All  those  observed 
are  small,  the  beds  on  the  downthrow  side  having  been  dropped  only  a  few 
inches  to  30  feet  below  their  normal  position. 
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ECONOMIC  GEOLOGY 

GENERAL  DESCRIPTION  OF  COAL  BEDS. 

INTRODUCTION. 

Dickenson  County  contains  many  beds  of  high-grade  coking  coal,  the 
quality  of  which  will  be  described  more  completely  in  another  part  of  this 
report.  At  least  thirteen  of  these  beds  are  minable  in  one  or  more  local- 
ities under  present  commercial  conditions,  though  no  bed  is  sufficiently 
thick  at  all  localities  to  compete  with  thicker  beds  that  will  be  available 
in  this  and  neighboring  areas  for  years  to  come.  As  shown  by  the  tables 
of  ultimately  available  tonnages,  there  is  a  great  quantity  of  coal  that  will 
form  an  important  reserve  for  the  near  and  distant  future. 

The  thicknesses  and  general  characters  of  each  coal  bed  have  a  wide 
range,  even  in  neighboring  localities.  Only  the  most  complete  and  thor- 
ough prospecting  can  detennine  the  exact  possibilities  in  advance  of 
mining,  and  such  detailed  prospecting  has  been  undertaken  in  only  about 
a  fourth  of  the  county.  In  addition  to  the  differences  in  the  tonnage  per 
acre  of  a  bed  or  zone  from  place  to  place,  another  factor  of  uncertainty 
arises  from  the  fact  that  many  beds  split  into  two  or  more  benches  where 
shale  partings  thicken  considerably.  Very  few  exposures  show  more  than 
3  feet  of  coal  without  partings  half  an  inch  or  more  thick,  the  most  com- 
mon being  shale  or  hard  clay.  The  term  "rash"  is  locally  applied  to  an 
intimate  mixture  of  coal  and  shale,  in  many  places  contorted  and  slicken- 
sided  by  movements  along  the  bedding  planes.  Thin  layers  of  bone  and 
also  of  cannel  form  parts  of  some  coal  beds. 

The  thicknesses  of  coal,  the  distances  between  beds,  and  other  eco- 
nomic factors  are  described  by  drainage  basins  in  a  succeeding  section 
of  this  report.  In  this  place  only  brief  summaries  of  the  characteristics 
of  each  bed  will  be  given.  The  distances  between  coal  beds  used  are 
averages  only,  and  will  not  apply  exactly  to  all  parts  of  the  quadrangles. 
Maximum  and  minimum  distances  are  given  in  the  detailed  descriptions 
by  drainage  basins,  in  the  general  sections,  and  in  the  columnar  sec- 
tions (PI.  XIII).     Many  local  distances  are  shown  in  the  local  sections. 

COAL  BEDS  IN  THE  LEE  FORMATION. 

The  Lee  formation  is  fully  exposed  in  this  county  only  on  the  south- 
east slope  of  Pine  Mountain.     No  economically  important  coal  beds  were 
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found  in  the  formation  though  exposures  are  poor  and  some  fairly  thick 
beds  might  have  escaped  notice.  The  fact  that  with  the  exception  of  a 
32-inch  bed  that  has  been  mined  in  a  small  way  one-half  mile  south  of 
the  State  line,  only  thin  Lee  coals  are  present  in  The  Breaks,  where  most 
of  the  Lee  is  clearly  exposed,  indicates  that  there  is  very  little  mi n able 
coal  in  the  formation  in  at  least  the  northern  part  of  the  county.  A  num- 
ber of  Lee  coal  beds  are  shown  in  the  drill  records  of  the  Clinchfield  Coal 
Corporation  (Pis.  IX  and  X),  but  their  thicknesses  have  not  been  made 
public. 

In  Wise,  Lee,  and  Scott  counties,  Virginia,  Avhere  the  Lee  is  exposed 
in  a  large  area,  it  contains  a  number  of  coal  beds  that  are  thin  in  most 
places  and  a  few  that  are  fairly  thick  in  small  districts.  About  the  same 
condition  probably  prevails  in  the  south  half  of  Dickenson  County.  Rocks 
equivalent  to  the  Lee  in  the  famous  Pocahontas  field,  about  40  miles  east 
of  Dickenson  County,  include  very  thick  and  pure  coal  Ijeds.  These  coals 
thin  to  the  west,  however,  and  the  places  of  some  of  the  most  important 
beds  are  taken  by  thick  conglomerates  in  at  least  part  of  Dickenson  County. 

COAL  BEDS  IN  THE  NORTON  FORMATION. 

TILLER    COAL   BED. 

Although  there  are  coal  beds  in  places  in  the  lower  200  feet  of  the 
Norton  formation,  the  lowest  coal  bed  of  much  commercial  importance  is 
the  Tiller.  The  rocks  in  this  zone  are  alternating  shale  and  sandstone 
with  no  striking  characteristics,  though  an  exceptionally  coarse  and  locally 
conglomeratic  sandstone  lies  a  few  feet  below  the  coal.  The  Tiller  bed 
is  exposed  only  along  Indian  Creek  and  its  tributaries,  along  Fryingpan 
Creek  near  Bucu,  and  in  the  southern  foothills  of  Pine  ^Mountain.  The 
name  Tiller  was  applied  by  Stone  in  his  report  on  the  coal  resources  of 
tlie  Russell  Fork  basin  to  the  thick  coal  bed  on  Indian  and  Cane  creeks. 
As  the  upper  part  of  this  thick  bed  is  now  known  to  be  the  equivalent  of 
the  Jawbone,  the  name  Tiller  is  restricted  in  this  report  to  the  lower  part. 

Although  the  Tiller  is  concealed  beneath  the  surface  in  much  of  the 
county,  it  may  be  safely  estimated  that  it  is  a  minable  bed  containing 
about  4  to  6  feet  of  coal  in  the  southeastern  part  of  Dickenson  County. 
It  will  probably  be  mined  on  a  large  scale  in  the  near  future,  and  a  be- 
ginning has  already  been  made  at  the  "slope  mine"'  of  the  Clinchfield 
Coal  Corporation  on  Hurricane  Fork,  a  short  distance  southeast  of  tlie 
county.  In  a  strip  of  country  extending  southeast  from  Bucu  the  Tiller 
is  united  with  the  overlying  Jawbone  coal  to  form  a  very  thick  bed.     Ex- 
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posures  in  the  southern  and  central  parts  of  the  Indian  Creek  drainage 
basin  show  7  to  15  feet  of  minable  coal  in  the  combined  beds,  though  part 
of  it  is  somewhat  impure.  The  Tiller  contains  a  parting  that  impairs  its 
value  on  Russell  Fork,  and  thins  to  the  north  to  about  30  inches  on  Levisa 
Fork  beyond  the  county.  No  coal  was  found  at  the  horizon  of  the  Tiller 
bed  on  Pine  Mountain  or  in  The  Breaks,  indicating  that  it  thins  to  the 
northwest  and  perhaps  also  to  the  west  from  its  exposures  near  Bucu. 

JAWBONE   COAL   BED. 

The  Jawbone  coal  bed  commonly  lies  above  a  coarse,  quartzose,  locally 
conglomeratic  sandstone  that  separates  it  from  the  Tiller,  the  distance 
between  the  two  coals  being  100  feet  down  to  almost  nothing.  The  bed 
takes  its  name  from  Jawbone  Hollow,  a  tributary  of  Bull  Run  between 
Virginia  City  and  Banner  in  the  Coeburn  quadrangle.  It  has  been  called 
in  private  reports  on  the  upper  Levisa  Fork  drainage  basin  the  Ratliff 
coal  bed.  The  Jawbone  is  exposed  in  Dickenson  County  in  the  same  local- 
ities as  the  Tiller  and,  as  mentioned  above,  is  united  with  the  Tiller  in 
places  in  the  southeastern  part  of  Dickenson  County. 

The  Jawbone  makes  its  best  showing  where  it  is  united  with  the  Tiller 
bed.  It  is  probably  also  thick  in  other  areas  in  the  southeastern  part  of 
the  county,  as  it  includes  3%  to  8  feet  of  somewhat  impure  coal  in  ex- 
posures on  Hurricane  Fork  a  short  distance  southeast  of  the  county  herein 
described.  The  coal  thins  to  the  north  to  less  than  30  inches  on  Levisa 
Fork.  Drill  records  show  that  it  is  a  persistent  bed  in  the  central  and 
western  parts  of  the  county  and  it  may  be  minable  in  places.  No  coal  was 
noted  at  the  Jawbone  horizon  at  its  exposures  on  Pine  Mountain  or  in 
The  Breaks. 

RAVEN   COAL   BED. 

The  Raven  coal  is  about  340  feet  above  the  Lee  formation  and  140  feet, 
more  or  less,  above  the  Jawbone  bed.  The  name  "Garden  Hole"  was  given  it 
by  the  prospectors  of  the  Clinchfield  Coal  Corporation  from  exposures  at  the 
Garden  Hole  on  Russell  Fork,  near  The  Breaks.  The  bed  is  probably 
the  same  as  the  "so-called  Imboden"  of  Campbell's  reports  on  the  Bristol 
quadrangle.  It  is  exposed  low  down  in  the  principal  valleys  in  the  extreme 
southeastern  part  of  the  county  and  along  the  foot  of  Pine  Mountain. 
The  bed  is  under  a  ledge-making  sandstone  in  some  localities  and  over 
one  in  others,  and  this  fact,  combined  with  the  presence  of  other  coal  beds 
not  far  above  it,  makes  identification  of  outcrops  uncertain. 
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The  Eaven  bed  is  less  than  3  feet  thick  nearly  everywhere  and  less  than 
2  feet  in  most  places.  Under  and  near  Sandy  Eidge  in  the  vicinity  of  Riser 
and  Cane  Gaps  it  is  an  attractive  bed  3  to  4  feet  thick.  It  is  44  inches  thick 
in  one  place  at  the  foot  of  Pine  Mountain,  and  1  to  6  feet  thick  in  and  near 
The  Breaks. 

AILY  COAL  BED. 

There  are  in  places  several  coal  beds  in  a  zone  200  feet  thick  above  the 
Eaven  bed.  These  beds  are  almost  everywhere  less  than  3  feet  thick 
and  are  thinner  in  most  exposures.  The  name  Ally,  from  a  post-office 
on  Lick  Creek  of  Eussell  Fork,  has  been  applied  to  what  appears  to  be 
the  most  persistent  and  in  most  places  the  highest  of  these  beds.  The 
Ally  is  about  500  feet  above  the  Lee  and  160  feet  above  the  Eaven  coal. 
It  appears  in  many  of  the  drill  records  of  the  Cliuchfield  Coal  Corporation, 
but  is  generally  less  than  2  feet  thick  in  most  of  its  exposures,  even  in  those 
near  its  type  locality.  It  is  locally  minable  under  present  conditions  in 
small  areas. 

KENNEDY    COAL   BED. 

A  bed  that  lies  about  600  feet  above  the  Lee  has  long  been  known  as 
the  Kennedy  or  Widow  Kennedy  in  the  mining  district  a  short  distance 
south  of  Dickenson  County.  It  has  yielded  considerable  coal  at  shipping 
mines  at  Dante  and  elsewhere,  but  has  not  yet  yielded  much  profit  to  the 
operators  and  is  not  now  extensively  mined.  One  of  its  most  marked  char- 
acteristics in  the  region  south  and  west  of  Eussell  Fork  is  its  generally 
crushed  condition  and  great  irregularity  in  thickness,  however  in  the 
Levisa  Fork  drainage  basin  east  of  the  county,  where  it  is  called  the  Har- 
ris bed  in  private  reports,  the  coal  is  clean  and  as  regular  in  thickness  as 
any  other  bed.  The  characteristic  sandstone  lying  just  beneath  the  bed 
had  already  been  described. 

The  Kennedy  contains  a  large  aggregate  of  coal  in  the  southern  half 
of  Dickenson  County  in  a  bed  which  ranges  from  a  few  inches  to  10  feet 
thick  within  short  distances.  It  thins  to  the  northwest  and  is  probably  of 
only  slight  thickness  along  the  foot  of  Pine  Mountain.  In  the  southeastern 
part  of  the  county  the  bed  is  less  than  2  feet  thick,  except  locally,  in  most 
parts  of  the  Russell  Fork  and  (^linch  Eiver  drainage  basins.  Its  thickness 
is  slightly  iiioi-c  than  'A  feet  along  pai-t  of  Fryingpan  (^reek. 
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LOWER   BANNER    COAL    BED. 


A  bed  about  200  feet  above  the  Kennedy  and  800  feet  above  the  Lee 
formation  is  widely  known  as  the  Lower  Banner  in  the  mining  districts 
in  the  general  region  of  its  type  locality  at  Banner,  on  the  ISTorfolk  and 
Western  Eailway.     On  upper  Levisa  Fork  in  Buchanan  County  the  same 


Explanahon 
Areas  underlain  by  3  feet  or  more  of  minaHe  coal 


1^ 

Clintwood 


Lower  Bamner 


Fig.    9. — Sketch    map    of   Dickenson    County    showing    areas    in    which    the    Lower 
Banner  and  Clintwood  beds  contain  3  feet  or  more  of  minable  coal. 
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bed  has  been  called  the  Cary  by  private  investigators.  This  coal  is  ex- 
tensively mined  at  Wilder  just  southeast  of  'Dickenson  County,  and  at 
Dante,  a  short  distance  south  of  the  county.  Like  the  Kennedy,  the 
Lower  Banner  overlies  sandstone,  but  the  sandstone  is  much  thinner  and 
less  conspicuous  on  hillsides.  The  strata  from  the  Kennedy  to  this  sand- 
stone and  from  the  Low^er  Banner  to  the  Upper  Banner  coal  are  shale 
and  thin-bedded  sandstone  in  most  places. 

The  Lower  Banner  is  minable,  even  under  present  commercial  con- 
ditions, in  several  areas  (see  fig.  9).  One  of  the  best  is  under  and 
in  the  vicinity  of  Sandy  Kidge  from  Coon  Branch  of  Open  Fork  east  to 
Cane  Creek,  where  the  average  thickness  of  coal  is  3  to  5  feet.  In  the 
greater  part  of  the  county  it  is  exceptionally  free  from  partings.  The 
Lower  Banner  is  about  3  feet  thick  in  several  small  areas  and  2  to  3  feet 
in  many  places.  It  is  a  very  persistent  bed,  though  locally  thin,  in  most 
of  Dickenson  County. 

UPPER   BANNER    COAL    BED. 

The  Upper  Banner  is  one  of  the  best  known  and  most  important  coal 
beds  in  southwest  Virginia,  and  is  extensively  mined  at  Wilder,  Dante, 
Toms  Creek,  and  elsewhere.  The  mine  at  Wilder  is  beyond  the  limit* 
of  Dickenson  County;  however,  its  workings  extend  northward  beneath 
Sandy  Eidge  into  the  county;  also  one  of  the  largest  mines  near  Dante 
and  another  near  Toms  Creek  likewise  extend  northward  under  Sandy 
Eidge  into  the  county.  The  average  distance  of  the  bed  above  the  Lower 
Banner  is  100  feet,  and  above  the  Lee  formation  it  is  about  900  feet. 
There  are  shale  and  thin-bedded  sandstone  below  the  coal  and  a  ledge- 
making,  coarse-grained  sandstone  20  feet  or  less  above  it.  One  of  the 
most  marked  characteristics  of  the  Upper  Banner  is  the  persistent  sand- 
stone'parting  less  than  2  inches  thick  in  the  upper  half  of  the  bed. 

There  are  two  large  areas  and  three  smaller  ones  in  which  the  Upper 
Banner  is  especially  attractive  for  mining.  One  of  these  includes  the  ter- 
ritory under  and  near  Sandy  Eidge  from  the  southwest  part  of  the  county 
east  to  Long  Eidge,  where  the  bed  contains  coal  averaging  4  to  6  feet 
in  thickness  with  only  thin  partings.  Another  is  on  both  sides  of  McClure 
Eiver  north  of  Big  Branch,  extending  westward  to  and  beyond  Cranes- 
nest  Eiver  and  eastward  to  and  beyond  Lick  Creek.  In  this  area  the 
average  thickness  of  coal  is  4  to  5  feet  and  partings  are  thin.  In  smaller 
areas  on  the  west  side  and  at  the  head  of  Fryingpan  Creek  the  bed  is  in 
similar  condition.     Outside  these  districts,  which  are  shown   in   Figure 
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10,  the  Upper  Banner  is  split  into  two  or  three  benches  by  a  thick- 
ening of  shale  partings  above  and  below  the  thin  sandstone  parting.  These 
benches  are  so  widely  separated  that  they  can  not  be  mined  as  one  bed, 
and  commonly  so  close  that  only  one  can  be  utilized.  In  places  one  or 
the  other  of  the  separated  benches  contains  3  to  4  feet  of  coal.  The  Upper 
Banner  is  thin,  even  absent  in  places,  in  the  western  part  of  the  county. 

SPLASH  DAM   COAL  BED. 

The  Splash  Dam  bed,  so  named  on  maps  of  the  Clinchfield  Coal  Cor- 
poration because  it  rises  from  beneath  Russell  Fork  near  the  splash  dam, 
a  short  distance  north  of  the  mouth  of  Pound  River,  is  about  70  feet  above 
the  Upper  Banner  bed  and  970  feet  above  the  Lee  formation.  It  is  prob- 
ably the  same  as  the  Wilson  bed  of  private  investigators  in  the  upper 
Levisa  Fork  country  in  Buchanan  County,  though  slightly  lower  than 
a  bed  that  has  been  called  Wilson  on  Prater  Creek.  It  lies  a  few  feet 
above  the  sandstone  directly  above  the  Upper  Banner,  which  is  a  con- 
spicuous cliff-former  along  Levisa  Fork  and  elsewhere.  The  rocks  above 
the  coal  differ  from  place  to  place,  being  chiefly  shale  in  some  localities 
and  coarse  sandstone  in  others. 

Coal  appears  at  the  Splash  Dam  horizon  in  many  localities,  but  it  is 
less  than  30  inches  thick  in  some  places  and  is  split  into  thin  benches 
in  many  others.  It  makes  its  best  showing  in  the  southern  part  of  the 
Open  Fork  drainage  basin,  where  it 'includes  3  to  4  feet  of  coal.  It  is 
also  thick  on  Lyons  Fork  of  Cranesnest  River.  It  is  a  more  or  less  uniform 
bed  averaging  3  or  31/2  feet  in  thickness  in  the  northeast  part  of  Dick- 
enson County,  and  is  thicker  farther  northeast,  on  Bull  and  Poplar  creeks 
in  the  Hurley  quadrangle.  This  bed  has  not  been  thoroughly  prospected 
and  may  be  found  to  be  thick  in  several  localities  where  it  is  now  unknown. 

HAGY  COAL  BED. 

A  bed  here  named  the  Hagy,  from  exposures  near  Hag)'  School  at 
Leemaster  and  in  the  mine  of  Mr.  Hagy  on  Trace  Fork  of  Prater  Creek, 
is  about  100  feet  above  the  Splash  Dam  and  1,070  feet  above  the  Lee 
formation.  Xortheast  of  Russell  Fork  it  commonly  has  a  coarse  sand- 
stone directly  underneath.  Its  identification  in  the  southern  part  of  Dick- 
enson County  is  somewhat  uncertain,  but  it  is  probable  it  there  lies  only 
a  few  feet  below  the  coarse  sandstone  that  is  near  the  top  of  the  Norton 
formation.     It  may  be  the  same  as  the  Edwards  bed  of  Campbell,  which 
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he  tentatively  correlated  with  the  true   Imboden  bed  of   the  Big   Stone 
Gap  coal  field.    The  Hagy  is  2  feet  or  less  thick  in  most  places. 

NORTON  ^    COAL   BED. 

In  the  extreme  southwestern  part  of  Dickenson  County  a  thin  coal  is 
found  directly  beneath  the  Gladeville  sandstone,  that  thickens  toward  the 
southwest  and  is  extensively  mined  east  of  Wise  in  Wise  County.  This 
coal  bed,  known  as  the  Yellow  Creek,  is  renamed  Norton.  Its  outcrop 
occurs  along  Lick  Fork  in  which  region  it  is  too  thin  to  be  workable,  being 
everywhere  less  than  3  feet  and  generally  less  than  2  feet  in  thickness.  It 
is  apparent  that  this  bed  possesses  little  value  as  a  coal  resource  of  Dick- 
enson County. 

COAL  BEDS  IN  THE  WISE  FORMATION. 

DORCHESTER^    COAL    BED. 

The  Glamorgan  (Dorchester)  coal,  named  from  mines  at  Glamorgan  in 
Wise  County,  is  about  1,305  feet  above  the  top  of  the  Lee  formation,  and 
less  than  25  feet  above  the  Gladeville  sandstone.  The  name  of  this  coal 
bed  is  here  changed  from  Glamorgan  to  Dorchester. 

Coal  is  persistent  at  the  Dorchester  horizon  but  in  many  localities  is 
not  more  than  2  feet  thick.  Between  Clintwood  and  Pound  Eiver  and  in 
the  northeastern  and  southeastern  parts  of  the  county,  the  aggregate  thick- 
ness of  coal  benches  is  2  to  4  feet,  but  one  or  more  detrimental  shale  part- 
ings are  also  commonly  present. 

LYONS    COAL   BED. 

A  bed  that  is  about  60  feet  above  the  Dorchester  in  the  southwestern 
part  of  Dickenson  County  is  here  named  the  Lyons,  from  a  post-office  on 
Big  Ridge.  It  is  separated  in  most  places  from  the  Dorchester  by  shale, 
and,  in  the  western  part  of  the  county,  lies  under  a  ratlior  thin  l)ut  con- 
spicuous white  sandstone  that  has  already  been  mentioned.  In  places 
the  Lyons  and  Dorchester  beds  are  so  close  that  it  is  difficult  to  dis- 
tinguish the  former  from  a  split  of  the  hitter.  The  Lyons  is  too  thin, 
except  in  a  very  few  small  areas,  to  be  mined  on  a  large  scnlo.  but  can 
be  utilized  for  local  fuel  supplies. 

BL.AIR  COAL   BKl). 

The  Blair  bed,  so  named  by  Butts  from  exposures  on  the  Blair  ])roi)- 
erty  on  Indian  Creek,  Wise  County,  is  alxmt  80  feet  above  the  Dorchester, 

M<'()r  reasons  given  in  the  Wise  Ci)unty.  Virjriniii.  coal  re])ort  (in  i)repaiati(>n) . 
the  foUowinfj  chan<res  in  names  of  coal  beds  have  been  adopted  by  the  Statt>  and  Fed- 
eral Surveys:  For  Yellow  Creek.  Norton:  and  for  r.lainor-:an.  Dorehester. 
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and  is  separated  from  the  Lyons  bed  chiefly  by  the  white  sandstone  over- 
lying the  latter.  Locally  in  the  northeastern  part  of  Dickenson  County 
the  Blair  is  in  two  benches,  separated  by  30  feet  or  less  of  shale.  The 
bed  contains  2  to  3  feet  of  coal  in  the  Clintwood  district.  Nearly  every- 
where, however,  there  are  several  shale  partings  interbedded  with  the 
coal. 


Explsuiation 
Areas  underladn  by  5  feet'  or  more  of  minable  coal 
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Fig.    10. — Sketch    map    of    Dickenson    County    showing    areas    in    which    the    Upper 
Banner  and  Eagle  beds  contain  3  feet  or  more  of  minable  coal. 


GENEKAL  DESCRIPTION  OF  COAL  BEDS  77 

EAGLE  COAL  BED. 

A  coal  bed  that  lies  about  135  feet  above  the  Dorchester  bed  has  been 
traced  to  War  Eagle,  West  Virginia,  where  it  is  locally  called  the  Middle 
War  Eagle.  This  bed  has  been  correlated  with  the  Eagle  coal  of  Fayette 
County,  West  Virginia,  by  the  West  Virginia  Geological  Survey,  and  the 
name  Eagle  is  used  here.  The  bed  is  overlain  by  coarse  gray  sandstone 
that  makes  conspicuous  cliffs  from  Eussell  Fork  northeast  into  Kentucky 
and  West  Virginia,  making  one  of  the  best  stratigraphic  markers  in  the 
entire  Pottsville  group.  The  sandstone  thins  between  Eussell  Fork  and 
Clintwood,  but  may  still  be  identified  near  the  county  seat.  One  of  the 
peculiarities  of  the  Eagle  near  Eussell  Prater  in  Buchanan  County  and 
Barts  Lick  creeks  is  a  local  development  of  a  thin  sandstone  parting,  almost 
identical  in  appearance  with  the  one  that  is  characteristic  of  the  Upper 
Banner  bed. 

The  Eagle  in  places  is  thick,  but  the  thickest  section  of  the  bed  underlies 
only  rather  small  areas  near  the  ridge  tops  (see  fig.  10).  In  the  north- 
western part  of  Dickenson  County  the  average  thickness  of  coal  is  4  to 
5  feet.  It  is  about  the  same  on  and  near  Flat  Spur  and  nearly  as  thick 
in  small  areas  near  Clintwood,  but  is  thinner  elsewhere. 

.CLINTWOOD   COAL   BED. 

The  Clintwood  bed  is  200  feet  above  the  Dorchester  and  only  a  few 
feet  above  the  sandstone  cap-rock  of  the  Eagle  bed.  In  most  of  the  county 
it  is  overlain  by  nearly  200  feet  of  shale  and  inconspicuous  fine-grained 
sandstone,  but  along  the  western  border  it  has  a  thin  but  conspicuous  white 
sandstone  cap-rock. 

The  Clintwood  is  remarkably  thick  in  the  west-central  and  western 
parts  of  Dickenson  County,  and  contains  4  to  11  feet  of  coal  in  small 
areas  near  Clintwood  and  Darwin  and  an  outlier  on  Big  Eidge  (see  fig. 
9).  The  bed  thins  north  and  northeast  of  Clintwood.  The  horizon  of 
the  Clintwood  was  found  on  Flat  Spur  and  high  in  the  ridges  in  the 
northeastern  part  of  the  county,  but  no  coal  was  seen.  The  coal  is  present 
and  fairly  thick  in  the  Hurley  quadrangle,  Buchanan  County,  a  short 
distnnce  northeast  of  Dickenson  County. 

CAMPBELL  CREEK  OR  LOWER  BOLLING  COAL  BED. 

The  Campbell  Creek  bed  derives  its  name  from  exposures  on  Campbell's 
Creek,  a  small  branch  of  Kanawha  Eiver  in  Kanawha  County,  West  Vir- 
ginia, and  has  been  traced  to  the  Virginia  boundary  on  Tug  Fork  by  the 
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West  Virginia  Geological  Survey,  and  thence  into  the  Bucu  quadrangle  by 
Hinds.  It  is  about  270  feet  above  the  Clintwood  bed  and  lies  between 
thick  beds  of  medium-grained  sandstone.  It  was  called  the  Lower  Boiling 
coal  by  Butts  in  the  Pound  quadrangle  and,  as  mentioned  in  the  state- 
ment of  correlations  with  adjoining  areas,  is  known  under  several  names 
in  Pike  County,  Kentucky.  The  bed  is  present  only  in  the  western  part 
of  Dickenson  County,  west  and  southwest  of  Clintwood,  where  it  is  found 
high  up  in  the  ridges.  Locally  it  develops  a  thickness  of  over  3  feet  and 
is  workable. 

UPPER   BOLLING   COAL    BED. 

The  Upper  Boiling  bed  lies  from  20  to  40  feet  above  the  Lower  Boiling, 
and  290  to  310  feet  above  the  Clintwood  bed.  Like  the  Lower  Boiling 
the  name  was  applied  by  Butts  to  this  bed  in  his  work  in  the  Pound  quad- 
rangle because  it  was  being  extensively  worked  by  members  of  the  Boiling 
family  at  several  places  in  the  southwestern  part  of  that  quadrangle.  The 
bed  is  found  in  Dickenson  County  in  the  same  localities  as  the  Lower 
Boiling,  and  in  most  places  where  it  is  found  it  is  thick  enough  to  mine, 
ranging  from  3  to  4  feet  or  more  in  thickness.  The  Upper  Boiling  has 
been  called  the  "Five-foot"  coal. 
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METHOD  OF  STATEMENT. 

In  this  region  the  construction  of  railroads  and  exploitation  of  coal 
resources  will  necessarily  be  planned  with  special  reference  to  the  positions 
of  the  principal  valleys,  as  well  as  to  the  location  of  the  thickest  and  most 
widespread  coal  beds.  It  has  been  deemed  advisable,  therefore,  to  treat 
each  of  the  principal  drainage  basins  separately.  Each  coal  bed  in  each  of 
these  basins  is  described  separately,  beginning  with  the  lowest,  and  its 
outcrop  is  traced  along  one  side  of  the  major  stream,  including  tributaries 
on  that  side,  and  back  along  the  other  side.  A  l)rief  summary  of  the 
stratigraphy,  structure, 'and  principal  coal  resources  of  each  basin  is  given 
in  a  geologic  outline,  and  summaries  of  the  principal  points  of  interest 
concerning  each  coal  bed  are  given  at  the  beginning  of  the  description  of 
that  bed. 

A  number  is  given  to  each  measured  coal  exposure  and  its  location 
shown  on  both  the  geologic  and  topographic  maps.  As  the  numbers  are 
assigned  in  the  order  in  which  the  exposure  is  mentioned  in  the  text,  it 
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is  easy  to  refer  from  the  maps  to  the  written  descriptions.  Unless  other- 
wise stated,  all  measurements  were  made  by  the  geologists  who  have  worked 
in  the  several  parts  of  the  county. 

The  elevations  given  are  not  all  of  the  same  degree  of  accuracy  and  so 
certain  symbols  are  used  to  show  the  method  by  which  they  were  obtained. 
Those  marked  B  were  taken  with  an  aneroid  barometer  and  may  be  sub- 
ject to  correction.  Those  with  an  S  were  determined  by  topographers  of 
the  United  States  Geological  Survey  with  stadia  and  dip  angles,  and  those 
with  C.  C.  C.  are  on  transit  lines  of  the  Clinchfield  Coal  Corporation.  The 
symbol  H.  L.  indicates  that  an  elevation  Avas  obtained  by  hand-leveling 
from  neighboring  stadia  or  transit  stations. 

Many  measurements  of  coal  more  than  30  inches  thick  are  shown  in 
graphic  sections  and 'also  described  in  the  text.  The  numbers  at  the  sides 
of  the  graphic  sections  indicate  thicknesses  in  inches,  those  on  the  right 
being  for  layers  of  coal,  and  those  on  the  left  for  partings  that  would  be 
discarded  in  mining.  The  numbers  just  above  the  graphic  sections  refer 
to  the  locations  where  the  sections  were  measured,  hence  the  description 
of  any  graphic  section  may  be  found  by  turning  to  its  number  in  the  text. 

Nearly  everywhere  in  Dickenson  County  the  coal  beds  are  present  as 
single  benches.  Hence  in  the  following  detailed  descriptions  of  the  coal 
beds  and  in  the  accompanying  sections  no  reference  will  be  made  to  benches 
uidess  the  bed  under  consideration  is  present  in  two  or  more  benches  in 
which  case  the  bench  from  which  the  section  was  taken  will  be  indicated. 

•  RUSSELL  FORK  DRAINAGE  BASIN. 

POUND  RIVER  AXD  TRIBUTARIES  OTIIKR  THAN'   CRAXESXEST  RIVER. 

Geologic  oufline. — Pound  Kiver  flows  along  or  near  the  axis  of  the 
Middlesboro  syncline,  so  that  the  strata  dip  toward  it  from  both  sides. 
This  dip  is  gentle  on  the  south  side  of  tlie  river  and  also  on  the  north  side 
for  a  short  distance  from  the  main  valley,  but  it  increases  gradually  toward 
the  crest  of  Pine  Mountain,  where  it  is  33  degrees  to  the  southeast.  Beds 
which  lie  far  below  Pound  River  rise  so  as  to  roach  the  surface  far  uj)  the 
mountain  slopes,  and  Mississippian  and  Devonian  strata  I'oi-m  the  ui)per 
part  of  the  mountain  on  the  Kentucky  side  and  have  there  been  tiirust 
up  over  the  Wise  formation  along  the  great  Pine  Mountain  fault. 

The  lowest  formation  exposed  in  Dickenson  County  is  the  Penning- 
ton shale,  which  caps  Pine  Mountain  west  of  l^lowing  Rock  Gap.  The 
next  higher  formation  is  the  Lee,  which  caps  the  mountain  east  of  Blowing 
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Eock  Gap  to  Skegg  Gap,  and  everywhere  outcrops  near  the  mountain  top 
on  the  Virginia  slopes.  The  most  conspicuous  members  of  the  Lee  are 
massive  conglomeratic  sandstones. 

The  N^orton  formation  outcrops  near  the  foot  of  Pine  Mountain  also 
in  the  valley  of  Pound  Eiver  as  far  up  as  Laurel  and  Jerry  branches,  in 
most  of  the  basin  on  each  side  of  the  lower  part  of  the  river,  and  in  a 
small  inlier  on  Georges  Fork.  The  lower  part  of  the  formation  is  exposed 
only  on  the  mountain  slopes,  where  the  underlying  rock  of  the  Kennedy 
is  a  massive  quartzose  conglomeratic  sandstone  similar  to  the  Lee  and,  like 
the  Lee,  making  dip  slopes,  and  forming  small  hogbacks  facing  the  moun- 
tain crest.  There  are  200  or  more  feet  of  shale  and  inconspicuous  sand- 
stones between  the  Kennedy  bottom-rock  and  the  Lee,  but  outcrops  are 
poor.  The  upper  part  of  the  Norton,  however,  is  well  exposed  along  and 
near  the  lower  part  of  Pound  Eiver. 

The  Gladeville  sandstone  and  Wise  formation  appear  only  on  the  ridge 
tops  on  each  side  of  the  lower  part  of  Pound  Eiver,  but  farther  upstream 
the  Gladeville  is  low  down  in  the  valley  and  the  Wise  outcrops  are  more 
extensive.  The  Gladeville  is  commonly  slightly  less  than  100  feet  thick, 
brownish,  crumbly  or  fairly  compact,  and  massive,  though  it  contains  some 
shaly  layers  in  a  few  localities  and  is  nowhere  a  particularly  good  strati- 
graphic  marker.  The  thickness  of  Wise  present  is  somewhat  greater  than 
600  feet,  the  upper  325  feet  being  poorly  exposed,  present  in  only  a  few 
places,  and  apparently  containing  considerable  shale.  The  most  easily 
identified  stratum  is  a  thin  but  very  resistant  white  siliceous  sandstone 
that  lies  about  60  feet  above  the  base  of  the  Wise. 

The  stratigraphic  succession  of  the  coal-bearing  formations  is  shown 
by  the  generalized  section  for  the  northwestern  part  of  Dickenson  County 
(PI.  XIII),  by  the  general  sections  for  areas  Ac,  Ab,  and  Be  (Fig.  2),  by 
several  drill  records  (PI.  IX),  and  by  local  sections  24,  1,  4,  and  5. 

Part  of  the  basin  drained  by  Pound  Eiver  and  its  tributaries  other 
than  Cranesnest  Eiver  is  not  particularly  rich  in  coal  resources.  The 
Pennington  is  practically  barren  and  no  workable  coal  was  found  in  out- 
crops of  the  Lee.  Prospecting  in  the  Norton  and  higher  formations  north 
of  Pound  Eiver  is  said  by  the  people  living  in  that  vicinity  to  have  re- 
vealed no  beds  much  thicker  than  3  feet,  and  the  best  measurement  ob- 
tained during  the  recent  geologic  survey  showed  only  44  inches  of  impure 
coal.  Outcrops  are  very  poor,  however,  and  prospecting  has  not  been 
thorough,  so  it  is  possible  that  better  results  may  reward  further  search, 
especially  in  the  Wise  formation. 
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South  of  Pound  Kiver,  no  coal  as  much  as  3  feet  thick  was  found 
east  of  Eocky  Branch,  and  the  Upper  Banner  bed,  though  thick  on  lower 
Cranesnest  Kiver,  appears  to  be  thin  elsewhere  in  the  Pound  River  drain- 
age basin.  Xo  coal  was  found  at  the  Lower  Banner  or  Kennedy  horizons, 
though  they  are  probably  not  barren  everywhere.  Considerable  coal  has 
been  found  in  the  Wise  formation  as  the  result  of  thorough  prospecting 
of  the  Clintwood  and  associated  beds  between  Pound  and  Cranesnest  rivers. 
There  are  five  coal  beds  in  the  lower  200  feet  of  the  Wise  that  are  fairly 
persistent  and  contain  from  2  to  4  feet  of  coal,  though  the  average  for  any 
of  them  is  not  more  than  3  feet  (see  figs.  9,  10,  and  11).  The  Campbell 
Creek  or  Lower  Boiling  coal,  w^hich  is  a  double  bed  nearly  300  feet  above 
the  base  of  the  Wise,  contains  workable  coal  in  the  extreme  western  part 
of  the  county  and  may  eventually  be  found  near  the  tops  of  a  few  knobs 
bordering  Georges  Fork  and  Brush  Creek  farther  east. 

Eaven  coal  hed. — The  lowest  bed  of  commercial  importance  found 
near  Pine  Mountain  is  the  Eaven,  w^hich  lies  400  to  500  feet  below  the 
Upper  Banner  coal  horizon  and  a  few  feet  below  the  thick  conglomeratic 
sandstone  that  forms  a  low  hogback  at  the  foot  of  Pine  Mountain.  The 
Eaven  is  an  impure  and  crushed  bed  44  inches  thick  where  the  wagon  road 
crosses  Skeet  Eock  Branch  I14  miles  southeast  of  Skeet  Eock  knob  and 
may  outcrop  in  a  few  places  farther  southwest,  north  of  the  line  mapped  as 
the  Kennedy  horizon. 

Upper  Banner  coal  hed. — The  Upper  Banner  bed,  which  lies  210  to  300 
feet  above  the  Kennedy  horizon,  is  represented  only  by  road  blooms  of  an 
apparently  thin  coal,  except,  possibly,  at  one  place  on  Cane  Creek,  where 
the  following  is  tentatively  correlated  with  that  bed : 

Section  of  Upper  Banner  (?)  coal  hed  on  Cane  Creek,  half  a  mile  norih 

of  Ilncl'leherry. 

(Location  1,  elevation  1,550  feet  B.) 

Sandstone.  Ft.       in. 

Coal     7 

Shale     2         6 

Coal    () 

Sandstone    1 

Coal,  with  5  inches  cannel  near  top,  bottom  not  seen 1         9+ 

Coal     2        10-t- 

Partings     1 

Splash  Dam  coal  hed. — The  Splash  Dam  horizon  averages  60  feet  above 
the  Upper  Banner  and  overlies  the  fairly  coarse  sandstone  that  overlies 
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Fig.  11. — Sections  of  coal  beds  in  the  Pound  River  drainage  basin. 
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the  latter  bed.  Coal  blossoms  in  roads  were  noticed  in  a  number  of 
places,  and  measurements  were  obtained  in  three  openings.  The  only 
exposure  found  north  of  Pound  Kiver  is  near  Cane  Creek  and  the  road  from 
that  stream  to  Huckleberry  (location  2,  elevation  1,453  feet  H.  L.),  where 
the  bed  is  18  inches  thick,  and  what  is  probaljly  another  bench  of  that 
bed  is  8  inches  thick  a  short  distance  down  the  creek.  South  of  the  lower 
part  of  Pound  Eiver  the  Splash  Dam  contains  30  inches  of  hard,  bright 
coal  under  a  roof  of  firm  shale  at  two  places  on  Cane  Branch, — one  a 
small  local  mine  200  yards  north  of  the  road  crossing  (location  3,  eleva- 
tion 1,492  feet  H.  L.),  and  the  other  an  opening  on  the  north  fork  (location 
4,  fig.  11,  section  4). 

Uagrj  coal  bed. — The  Hagy  coal  bed  lies  above  a  sandstone  that  is  not 
quite  so  good  a  ledge-maker  as  the  one  under  the  Splash  Dam  horizon, 
and  is  about  150  feet  above  the  Upper  Banner  horizon.  Blooms  of  this 
bed  appear  in  most  of  the  roads  that  cross  its  outcrop  in  the  lower  part 
of  the  Pound  Eiver  drainage  basin,  but  no  full  measurements  were  ob- 
tained. The  Hagy  is  20  inches  thick  in  a  hollow  three-quarters  of  a  mile 
south  of  Skeet  Eock  (location  5,  elevation  1,525  feet  B.).  The  same  bed  is 
32  inches  thick  at  an  exposure  II/4  miles  south  of  Skeet  Eock,  near  Pound 
Eiver  (location  6,  elevation  1,460  feet  B,  fig.  11,  section  6),  the  upper  2 
inches  being  bony.    Northwest  of  Skeet  Eock  the  bed  is  as  follows : 

Section  of  Hagy  coal  bed  half  a  mile  northwest  of  Sl-eet  Rock. 
(Location  7.  elevation  1,710  feet  B.     Fig.  11,  Section  7.) 

Sandstone,  shaly.  Ft.       in. 

Coal,  cannel  at  top   5 

Shale     2 

Coal     11 

Shale    6 

Coal    10 

Sandstone,  shalj' 1 

Coal     6 

Coal     2         8 

Partings    2         7 

Two  measurements  were  taken  on  Laurel  Branch,  north  of  Isom,  on 
coal  that  is  either  at  the  Hagy  horizon  or  near  it ;  one,  on  the  right-hand 
fork  (location  8,  elevation  1,580  feet  B.),  is  about  30  indies,  and  the 
other,  on  the  left-hand  fork  (location  0,  elevation  1,640  feet  B.).  is  20 
inches  thick. 
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Dorchester  and  Lyons  coal  beds. — The  Dorchester  bed  appears  to  be 
persistent  in  this  basin,  though  rarely  more  than  30  inches  thick.  It  is 
320  to  400  feet  above  the  Upper  Banner  horizon  and  15  feet  or  less  above 
the  base  of  the  Wise  formation,  so  that  its  outcrop  is  practically  the  same 
as  that  of  the  top  of  the  Gladeville  sandstone.  The  Lyons  coal  is  not  com- 
monly workable,  lies  20  to  60  feet  above  the  Dorchester  in  many  places, 
and  can  be  easily  identified  by  means  of  the  white  siliceous  sandstone 
which  lies  a  short  distance  above  it. 

At  four  openings  east  (location  10,  fig.  11,  section  10)  and  south 
(locations  11,  12,  and  13)  of  Skeet  Eock,  the  Dorchester  is  26  to  30 
inches  thick  and  lies  near  the  tops  of  rather  broad  spurs.  The  overlying 
bed  is  commonly  a  drab  sandy  shale  containing  fossil  plants.  Farther 
west,  in  the  vicinity  of  Isom,  the  Dorchester  includes  one  or  more  shale 
partings  and,  on  the  road  leading  west  from  Laurel  Branch  (location  14, 
elevation  1,645  feet  B.,  fig.  11,  section  14),  shows  30  inches  or  coal  with 
10  inches  of  clay  10  inches  from  the  bottom.  Underneath  the  bed  there 
are  a  few  feet  of  sandy  clay  or  shale  resting  on  sandstone. 

On  Georges  Fork,  Camp  Creek,  and  the  neighboring  portion  of  Pound 
Eiver  the  Dorchester  coal  is  of  workable  thickness,  as  shown  by  the  fol- 
lowing sections,  measured  by  Butts : 

Section  of  Dorch ester  coal  on  Georges  Fork. 

(Location  15,  Fig.  11,  Section  15.) 

Ft.       in. 

Coal     51/2 

Bone    11/2 

Clay    1 

Coal    1 

Clay    1 

Coal    81/2 


Coal     2         31/2 

Partings     2 

Section  of  Dorchester  coal  on  Camp  Creek  near  mouth. 
(Location  16,  Fig.  11,  Section  16.) 
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Section  of  Dorchester  coal  one-half  mile  north  of  Pound  River  opposite 
the  mouth  of  Camp  Creek. 

(Location  17.) 

Ft.  in. 

Coal    3 

Rash   2 

Coal    2  4 

Coal    2         7 

Parting 2 

The  Dorchester  is  exceptionally  thick  at  an  opening  measured  by  Butts 
near  Freeling,  on  Howell  Branch  of  Georges  Fork: 

Section  of  Dorchester  coal  hed  near  Freeling. 

(Location  18,  elevation  1,510  feet  B.,  Fig.  11,  Section  18.) 

Ft.  in. 

Coal     7 

Clay    4 

Coal    3  3 

Coal    3       10 

Parting    4 

The  Lyons  coal  was  not  measured  on  Georges  Fork,  but  blooms  of 
the  Dorchester  appear  low  in  the  valley  for  a  considerable  distance  up- 
stream. The  Dorchester  is  28  inches  thick  on  the  new  road  II/2  miles 
west  of  Clintwood  (location  19,  elevation  1,694  feet  S.). 

Xear  Binish  Creek  School  (location  20,  elevation  1,570  feet  B.)  the 
Dorchester  is  in  two  benches  as  at  Freeling,  but  the  lower  bench  is  only 
18  to  21  inches  thick  and  the  clay  parting  is  7  to  10  inches  thick.  A  bed 
measured  by  W.  A.  Nelson  near  the  mouth  of  Brush  Creek  is  probably  the 
Lyons ;  it  has  the  following  section : 

Section  of  Lyons  (?)  coal  bed  northeast  of  the  mouth  of  Brv^h  Creek. 

(Location  21,  elevation  1,570  feet  B.) 

Ft.       in. 

Coal,  impure  at  top 9 

Shale    4       10 

Coal,  with  half  an  inch  of  clay  near  base 2 

Clay  and  shale,  with  coal  streak  near  top 3 

Coal    1 

Coal    3         9 

Parting    7       10 
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The  Dorchester  and  Lyons  coal  beds  lie  near  the  top  of  the  Pound- 
Cranesnest  divide  east  of  Eocky  Branch  and  blooms  of  both  beds  show  at 
several  places  on  the  ridge  road.  The  Lyons  is  probably  thin.  The 
Dorchester  is  reported  to  be  about  2  feet  thick  at  several  places,  and  the 
following  measurement  is  remarkably  similar  to  the  one  near  Brush  Creek 
School : 

Section  of  Dorchester  coal  hed  near  Anderson  School. 

(Location  22,  elevation  1,750  feet  B.,  Fig.  11,  Section  22.) 

Ft.  in. 

Coal    7 

Shale     4 

Coal    , 1  10 

Coal    2         5 

Parting     4 

The  two  beds  also  lie  near  the  top  of  the  divide  south  of  the  lower  part 
of  Pound  Kiver  and  show  in  the  ridge  roads  east  from  the  mouth  of  Cranes- 
nest  Eiver. 

Blair  coal  hed. — The  Blair  coal  bed  lies  10  to  20  feet  above  the  white 
siliceous  sandstone  that  makes  the  first  conspicuous  ledge  above  the  Lyons 
coal,  and  averages  about  80  feet  above  the  base  of  the  Wise  formation. 
The  divide  between  Pound  and  McClure  rivers  is  too  low  to  contain  this 
bed  and  it  occurs  north  of  Pound  River  only  near  the  tops  of  the  spurs 
west  of  Cane  Creek  and  near  Pound  Eiver.  Between  Pound  and  Cranes- 
nest  rivers  its  area  is  more  extensive.  An  opening  measured  by  Xelson 
1  mile  northwest  of  Clintwood  (location  23)  on  what  may  be  the  Blair 
coal  shows  a  bed  27  inches  thick,  including  two  thin  partings.  Full 
measurements  were  not  made  elsewhere  on  Georges  Fork,  Brash  Creek, 
and  Jerry  Branch,  but  the  bed  is  reported  to  be  about  30  inches  thick  at 
the  few  places  it  shows.  A  few  road  blooms  seemed  to  indicate  a  thick- 
ness of  only  about  1  foot  and  it  is  possible  that  the  bed  is  thin  locally. 

Eagle  and  Clintwood  coal  beds. — The  Eagle  bed  lies  about  90  feet  above 
the  Blair,  and  the  Clintwood  bed  is  20  to  50  feet  higher — about  200  feet 
above  the  base  of  the  Wise  formation  and  510  to  610  feet  above  the  Upper 
Banner  horizon.  As  indicated  by  the  Clintwood  outcrop  on  the  accom- 
panying geologic  map  (PI.  II),  these  beds  underlie  only  small  areas  in 
Dickenson  County  except  near  Georges  Fork,  and  in  most  places  outcrop 
well  up  in  the  hills.     The  Clintwood  is  a  very  thick  and  valuable  bed  in 


DETAILED  DESCRIPTION  OF  COAL  BEDS  87 

small  outliers  south  of  Clintwood  and  in  a  larger  area  on  Georges  and 
Lick  forks;  but  it  thins  notably  to  the  northeast  and  north,  and  is  less 
than  4  feet  thick  on  Jerry  Branch,  Brush  Creek,  and  the  lower  part  of 
Georges  Fork.  The  Eagle  bed  contains  2  to  4  feet  of  coal  in  addition 
to  clay  partings  that  impair  its  value.  It  is  commonly  considered  by 
prospectors  to  be  the  lower  bench  of  the  Clintwood,  and  it  may  be  that 
in  places  the  two  beds  unite. 

The  Clintwood  is  thickest  on  Georges  and  Lick  forks,  where  it  is  made 
up  of  two  or  more  benches  of  coal  separated  by  clay  partings,  some  of 
which  in  places  are  1  foot  or  more  thick.  The  bed  has  been  extensively 
prospected  by  the  Clinchfield  Coal  Corporation  throughout  the  area  of 
its  best  development.  In  the  region  about  the  head  of  Georges  Fork,  the 
bed  is  very  thick,  as  shown  by  the  following  section,  measured  by  Butts : 

Section  of  the  Clintwood  coal  on  the  head  of  Georges  Fork,  south  side. 

(Location  24.) 

Ft.       in. 

Clay    8 

Coal,  impure   3 

Clav    3 

Coal    3 

Bone    Yo 

Coal    3         5 

Coal    6         8 

Partings     SYo 

Section  of  Clinticood  coal  on  head  of  Georges  Fork,  north  side. 

(Location  25,  Fig.  11,  Section  25.) 

Ft.  in. 

Coal     1  9 

Clay    3  6 

Coal     2  3 

Clav    1  7 

Coal    3  4 

Coal    7         4 

Partings     5         1 

The  clay  partings  in  this  locality  are  a  serious  detriment  to  the  value 
of  the  bed. 

On  the  head  of  Camp  Creek  a  mile  north  of  Georges  Fork  School,  the 
section  is  similar  to  the  one  at  location  25,  but  the  bottom  bencli  is  thicker: 
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Section  of  Clintwood  coal  at  the  head  of  Camp  Creek. 

(Location  26,  Fig.  11,  Section  26.) 

Ft.        in. 

Coal     10 

Clay    1 

Coal    2         1 

Clay    2 

Coal    , 5 

Coal    7       11 

Partings     3 

On  a  small  stream  just  east  of  Camp  Creek  the  bed  is  made  up  as 

Section  of  Clintwood  coal  east  of  Camp  Creek. 

(Location  27.) 

Ft.       in. 

Coal    10 

Clay    10 

Coal     1         8 

Clay    Vo 

Coal    4 

Clay    Vz 

Coal    1         5 

Coal     4         3 

Partings     11 

The  Clintwood  bed  is  thick  near  the  head  of  Laurel  Creek  of  Georges 
Fork.  There  are  4  feet  of  clear  coal  at  a  small  mine  II/2  miles  southwest 
of  Clintwood  (location  28,  elevation  1,975  feet  C.  C.  C,  fig.  11,  section 
28),  and  openings  on  Cranesnest  Eiver  drainage  in  this  and  neighboring 
outliers  of  the  same  bed  make  an  even  better  showing.  The  Eagle  bed  is 
19  inches  thick  and  is  separated  from  the  Clintwood  by  20  feet  of  shale. 

The  Clintwood  is  onl}'  22  inches  thick  on  a  tributary  of  Brush  Creek 
1  mile  northwest  of  Clintwood  (location  29),  but  is  thicker  a  short  dis- 
tance east,  as  shown  by  the  following  measurement  by  Nelson : 

Sections  of  Eagle  and  Clintwood  coal  beds  near  head  of  Brush  Creek. 
(Location  30,  elevation  1,810  feet  B.,  Fig.  11,  Section  30.) 

Shale.  Ft.  in. 

Coal    ( Clintwood)     3  3 

Interval,  chiefly  shale   20 

Coal  ]  1  1 

Clay       I  (Eagle)     1  7 

Coal  J  1  5 

A  drift  half-a-mile  east  of  Brush  Creek  School  (location  31)  shows 
the  Eagle  to  be  essentially  the  same  as  at  location  30,  and  it  is  not  much 
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different  at  a  small  mine  near  the  school  (location  32 )j  though  the  clay 
parting  is  there  only  9  inches  thick  and  the  coal  below  it  is  somewhat 
thicker  than  at  the  other  places.  The  measurement  of  the  Eagle  given 
below  was  made  at  a  small  mine  half  a  mile  southeast  of  the  mouth  of 
Brush  Creek. 

Section  of  Eagle  coal  bed  near  mouth  of  Brush  Creel'. 

(Location  33,  elevation  1,720  feet  B.) 
Sandstone.  Ft.       in. 

Coal    1 

Shale,  coal,  and  pvrite   3 

Coal    ■ 10 

Bone    1 

Coal     1 

Shale     10 

Coal     1 

Coal     3       10 

Partings 1  2 

The  bed  is  much  the  same  haK-a-mile  north  (location  34,  fig.  11, 
section  34),  and  the  Clintwood  is  about  35  feet  above  it  in  that  locality 
and  about  32  inches  thick. 

Near  the  head  of  a  small  branch  three-quarters  of  a  mile  northwest 
of  Dwale  (location  35,  elevation  1,860  feet  C.  C.  C),  there  are  drifts 
into  two  benches  of  the  Clintwood  coal,  one  15  feet  above  the  other.  The 
upper  bench  contains  coal  about  2  feet  thick  and  the  lower  a  bed  that  is 
slightly  thicker  but  contains  several  shale  partings. 

Boiling  coal  beds. — The  names  Upper  and  Lower  Boiling  (Campbell 
Creek)  have  been  applied  to  a  pair  of  beds  20  to  40  feet  apart,  the  upper  one 
of  which  is  known  otherwise  as  the  "Five-foot"  coal.  The  Lower  Boiling  is 
250  to  300  feet  above  the  Clintwood  bed.  They  underlie  small  areas 
south  of  Georges  Fork  and  east  of  Lick  Fork,  where  they  are  of  workable 
thickness.  About  3  miles  northeast  of  Pound  and  less  than  one-quarter 
of  a  mile  west  of  Dickenson  County,  Butts  measured  the  following  sec- 
tion of  the  Upper  Boiling  bed  : 

Section  of  Upper  Boiling  coal  bed  S  miles  northeast  of  Pound. 

Ft.  in. 

Coal    2 

Bono    3 

Coal     2  1 

Clay    1 

Coal     1 

Coal     4         2 

Partings     4 
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The  Lower  Boiling  lies  20  feet  below  the  Upper  Boiling  at  this  place. 
Near  the  summit  at  the  head  of  Georges  Fork  there  are  prospects  on 
both  beds  which  show  the  following  thicknesses : 

Section  of  Boiling  coals  at  summit  at  head  of  Georges  Fork. 

(Location  30,  Fig.  11,  Section  36.) 
Upper  bed. 

Ft.       in. 

Coal,  clear   3       10 

Interval    40 

Lower  bed. 
Coal,  clear   2         2 

CRANESNEST  RIVER. 

Geologic  outline. — The  Cranesnest  Eiver  drainage  basin  in  Dickenson 
County  includes  a  long  narrow  strip  from  1^  to  6  miles  wide  extending 
from  the  mouth  of  the  river  to  the  southwest  corner  of  the  county.  A 
gentle  northwesterly  dip  prevails  throughout  the  basin  and  is  such  that 
about  the  same  beds  are  exposed  in  all  of  the  river  valley,  the  downstreani 
component  of  the  dip  being  nearly  the  same  as  the  river  gradient. 

The  lowest  beds  exposed  lie  a  short  distance  above  the  Kennedy  coal 
horizon.  The  upper  part  of  the  Norton  formation  is  exposed  in  all  of 
the  main  valleys,  and  the  Gladeville  sandstone  and  the  lower  part  of 
the  Wise  formation  cap  nearly  all  of  the  main  ridges  bounding  the  sides 
of  the  basin.  The  highest  beds  present  are  near  the  horizon  of  the  Boiling 
coals.  The  characteristics  of  the  formations  are  shown  by  the  generalized 
columnar  sections  from  the  Clintwood  quadrangle  (PI.  XIII),  by  a  number 
of  drill  records  (PI.  IX),  by  general  sections  Aa,  Ab,  Ac,  Bb,  and 
Be,  and  by  local  sections  2,  3,  7,  8,  9,  and  24.  The  distances  between 
coal  and  other  beds  decrease,  in  general,  from  south  to  north,  so  that 
maximum  distances  given  in  the  following  pages  apply  to  the  southern 
part  of  the  basin  and  minimum  distances  to  the  northern  part.  There 
are  no  reliable  stratigraphic  markers  except  the  Upper  Banner  coal  bed, 
which  has  the  characteristic  sandstone  parting.  The  Gladeville  sandstone 
and  the  white  sandstone  near  the  base  of  the  Wise  are  useful  aids  to  cor- 
relation. 

The  Cranesnest  drainage  basin  contains  coal  at  sixteen  or  more  horizons, 
with  a  thickness  of  more  than  2  feet  in  parts  of  eight  or  nine  beds,  (see 
figs.  9,  10,  and  12).  The  bed  that  promises  most  for  future  development  is 
the  Upper  Banner  between  Long  and  Tarpon  branches,  where  it  con- 
tains an  average  of  about  4  feet  of  coal  on  the  outcrop,  and  is  evidently 
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thick  under  Big  Eidge  on  the  east  and  perhaps  also  under  part  of  the 
Pound-Cranesnest  divide  on  the  west.  The  same  bed  is  nearly  as  thick 
on  Trace  Fork  just  southwest  of  the  county.  The  thickest  coal  bed  in 
the  basin  is  the  Clintwood  south  and  southwest  of  the  towTi  of  Clintwood, 
where  it  is  locally  9  feet  or  more  thick,  exclusive  of  partings,  and  in  the 
Lick  Fork  area  where  it  is  locally  15  feet  or  more  in  thickness.  Other 
coal  beds,  as  well  as  the  Upper  Banner  and  Clintwood  outside  the  areas 
mentioned,  are  commonly  less  than  3  feet  thick. 

Lower  Banner  coal  heel. — The  Lower  Banner  bed  outcrops  a  short  dis- 
tance above  water  level  from  the  mouth  of  the  river  nearly  to  its  head, 
except  in  two  small  areas  where  it  is  below  drainage.  It  lies  40  to  100 
feet  below  the  Upper  Banner  horizon,  the  distance  in  most  places  being 
nearly  100  feet,  and  170  to  245  feet  above  the  Kennedy  horizon.  The 
bed  contains  one  to  nearly  four  feet  of  coal. 

The  Lower  Banner  was  reported  to  be  41  inches  thick,  including  5 
inches  of  clay,  near  the  mouth  of  Bartley  Branch,  but  the  first  measure- 
ment obtained  on  the  west  side  of  the  river  above  its  mouth  is  a  little  south 
of  the  mouth  of  Holly  Creek  (beneath  location  48,  elevation  1,458  feet  H. 
L.),  where  the  bed  is  37  inches  thick  and  apparently  clear.  At  the  mouth 
of  Long  Branch  (location  37,  elevation  1,465  feet  H.  L.)  the  Lower 
Banner  is  only  20  inches  thick  and  lies  87  feet  below  an  opening  in  the 
outcrop  of  the  Upper  Banner  bed.  ]N"o  measurements  of  the  Lower  Banner 
coal  were  obtained  south  of  Honeycamp  Branch,  on  either  Cranesnest  River 
or  its  tributaries,  though  the  bed  was  reported  to  be  more  than  3  feet 
thick  in  an  opening  near  the  head  of  Ellis  (Alleys)  Creek  and  in  another 
on  Buck  Branch, 

The  Lower  Banner  was  measured  at  several  places  on  the  east  side  of 
the  river.  Just  below  the  mouth  of  Honeycamp  Branch  (location  38. 
elevation  1,505  feet  B.,  fig.  12,  section  38)  it  contains  3()  inches  of  coal 
and  21/2  inches  of  clay  near  the  middle.  On  Camp  Creek  (location  39. 
elevation  1,560  feet  B.)  the  bed  consists  of  27  inches  of  coal  and  8  inches 
of  carbonaceous  shale  8  inches  from  the  bottom.  Between  Camp  Creek 
and  Big  Brancli  (location  40,  elevation  1,465  feet  B.,  fig.  12,  section  40) 
the  Lower  Banner  is  35  inches  thick,  including  three  thin  partings  of 
"rash."  Between  Big  and  Lick  branches  (location  -11)  there  are  32  inches 
of  coal  and  3  inches  of  clay  near  the  middle  of  the  bed.  Xear  Poplar 
Branch  (location  42,  elevation  1,430  feet  B.)  the  bed  is  poorlv  exposed, 
but  contains  at  least  21  inches  of  coal  with  a  3-inch  clay  parting  15  inches 
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Fig.  12. — Sections  of  coal  beds  in  the  Cranesnest  Elver  drainage  basin. 
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below  the  top.     In  nearly  all  these  openings  the  overlying  rock  is  shale 
or  shaly  sandstone  and  the  underlying  rock  a  hard  clay  or  shale. 

Upper  Banner  coal  bed. — The  Upper  Banner  bed  lies,  in  this  area, 
850  to  1,030  feet  above  the  base  of  the  Norton  formation  and  330  to  470 
feet  below  the  top  of  the  Gladeville  sandstone,  the  intervals  increasing  to 
the  south.  The  coal  bed  outcrops  low  down  in  the  valley  of  Cranesnest 
Kiver  from  its  mouth  to  its  head-waters,  and  extends  a  short  distance  np 
the  western  tributaries  and  fartlier  up  the  eastern  tributaries.  A  massive 
sandstone  which  is  about  30  feet  thick  in  most  areas  and  lies  5  to  20  feet 
above  the  Upper  Banner  is  a  useful  marker  for  the  latter,  and  the  char- 
acteristic thin  sandstone  parting  also  serves  to  identify  the  coal  in  most, 
but  not  all,  of  its  exposures.  The  thickest  exposures  of  coal,  averaging 
about  4  feet,  are  along  and  near  Cranesnest  Eiver  between  Tarpon  and 
Long  branches  and  near  Keel  Branch.  The  bed  was  found  at  only  a  few 
places  south  of  Camp  Branch,  and  is  apparently  thin  and  perhaps  split 
into  two  or  more  benches,  except  on  Trace  and  Steele  forks,  just  south- 
east of  the  county,  where  it  is  1^^  to  4  feet  thick. 

Xo  coal  was  found  at  the  Upper  Banner  horizon  near  the  mouth  of 
Cranesnest  Eiver  and  the  first  measurement  obtained  on  the  west  side  of 

the  \alley  is  S^/j.  niiles  south  of  the  mouth  : 

SeolioH  of  Upper  Banner  coal  bed  on  Cranesnest  River,  two  and  one-half 
miles  south  of  its  mouth. 

(Location  43,  elevation  1,550  feet  B.,  Fig.  12,  Section  43.) 

Sandstone.  Ft.  in. 

Coal    1 

Sandstone    1 

Coal    1  1 

Shale     5   ■ 

Coal     2  3 

Coal    4         4 

Partings     6 

Half  a  mile  up  the  valley  Stone  noted  the  fact  that  the  shale  parting 
is  lacking,  the  coal  below  the  sandstone  parting  being  37  inclics  thick 
and  that  above  12  inches;  in  the  next  tributary  from  the  north  (loca- 
tion 44,  elevation  1,477  feet  C.  C.  C,  fig.  12,  section  44)  the  section  is 
the  same  except  that  the  lower  coal  is  40  inches  thick  and  the  upper  coal 
10  inches.     Two  exposures  on  Bartley  Branch  are  as  follows: 
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Sections  of  Upper  Banner  coal  led  on  Bartley  Branch. 


(Location  45,  elevation 
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(Location  46,  elevation  1,450  feet 
B.,  Fig.  12,  Section  46.) 

Ft.  in. 
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Coal    .  . 
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Stone  found  that  the  Upper  Banner  a  short  distance  south  of  the  mouth 
of  Bartley  Branch  (location  47,  elevation  1,526  feet  C.  C.  C,  %.  12,  sec- 
tion 47)  consists  of  40  inches  of  coal  below  the  sandstone  parting  and  121/2 
inches  above  it,  and  that  half-a-mile  farther  up  Cranesnest  River  there  are 
32  inches  in  the  lower  part  and  1 7  inches  in  the  upper ;  at  both  places  there 
is  a  thin  shale  parting  in  the  upper  part  of  the  bed.  He  gives  the  thickness 
of  the  bed  on  Holly  Creek  at  401/2  inches,  including  11/^  inches  of  sand- 
stone. Two  measurements  by  Harnsberger  between  Holly  Creek  and  Long 
Branch  follow : 


Sections  of  Upper  Banner  coal  bed  on  Cranesnest  River  between  Holly  Creek 

and  Long  Branch. 


QiOcation     48,     elevation     1,550     feet 
C.  C.  C,  Fig.  12,  Section  48.) 
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(Location  49,  elevation  1,593  feet 
C.  C.  C,  Fig.  12,  Section  49.) 
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At  the  mouth  of  Long  Branch   (location  50,  elevation  1,564  feet  C. 
C.  C),  the  Upper  Banner  consists  only  of  2  inches  of  coal  in  the  top  and 
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28  inches  in  the  bottom  bench,  with  5  inches  of  clay  between;  the  roof 
is  7  feet  or  more  of  shale,  so  that  it  is  evident  that  the  upper  part  of  the 
bed  shown  in  preceding  sections  was  either  not  deposited  or  lies  more  than  7 
feet  above  the  lower  part. 

The  Upper  Banner  was  not  seen  in  the  Cranesnest  River  drainage  basin 
above  the  mouth  of  Camp  Creek  except  between  Keel  and  Honeycamp 
branches  and  on  Lyons  fork.  The  part  of  this  basin  in  which  the  bed  was 
not  found  has  not  been  thoroughly  prospected,  but  it  is  thought  that  little 
thick  coal  is  present  in  most  of  it. 

Stone  cites  several  openings  on  the  west  side  of  Steele  Fork,  just  out- 
side the  county,  that  show  the  Upper  Banner  to  contain  17  to  40  inches 
of  coal  and  only  thin  partings,  and  one  pit  at  which  there  is  -i-i  inches  of 
coal  and  two  shale  partings  aggregating  63  inches.  One  and  one-half 
miles  southwest  of  the  county  on  the  east  side  of  Steele  Fork,  the  Upper 
Banner  consists  of  44  inches  of  coal,  1  inch  of  sandstone,  and  7  inches 
of  shale  near  the  top. 

Near  the  head  of  Trace  Fork,  south  of  Dickenson  County,  the  Upper 
Banner  is  nearly  3  feet  thick.  At  John  Lodge's  house,  1%  miles  above  the 
mouth  of  Trace  Fork,  the  bed,  according  to  Stone,  is  35  inches  thick  on 
the  west  side  of  the  valley  and  26  inches  on  the  east  side,  including  1 
inch  of  sandstone  near  the  middle.  Stone  states  that  the  bed  is  27  inches 
thick  at  Harrison  Adkin's,  and  that  a  quarter  of  a  mile  farther  down- 
stream an  additional  21  inches  of  coal  were  found,  separated  from  the  27- 
inch  lower  bench  by  11  inches  of  clay  and  coal.  Across  the  ridge  to  the 
north,  on  tlie  south  side  of  Lyons  Fork  near  its  mouth  (location  51), 
Xclson  visited  an  opening  on  a  bed  which  is  tentatively  correlated  with 
the  Upper  Banner  and  which  was  reported  to  be  84  inches  thick,  including 
14  inches  of  shale.  This  exceptional  thickness,  if  accurately  reported,  i» 
probably  local,  as  it  has  not  been  found  elsewhere  in  this  part  of  the  basin. 
The  bed  is  less  than  2  feet  thick  at  the  head  of  Lyons  Fork. 

On  the  east  side  of  Cranesnest  liiver,  between  the  mouths  of  Honey- 
camp  and  Keel  branches.  Stone  cites  the  two  measurements  on  the  Upper 
Banner  given  below.  The  locations  on  the  maps  are  only  approximate,  as 
the  openings  could  not  l)e  Found  by  the  writer: 
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Sections  of  Upper  Banner  coal  bed  on  Cranesnesl  Rirer  near  Keel  Branch. 

(Location  53.) 


(Location  52.) 
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The  occurrence  of  such  a  thick  l^ed  of  coal  in  this  locality  is  rather 
surprising  and  is  probably  only  a  local  feature. 

The  bloom  of  the  Upper  Banner  coal  may  be  seen  at  several  places 
on  the  new  road  up  (*amp  Creek,  and  the  full  thickness  of  a  bed  that  is 
directly  overlain  by  sandstone  (location  54,  elevation  l,63o  feet  B.)  is 
31  inches.  There  is  coal  bloom  at  an  horizon  about  20  feet  lower,  how- 
ever, so  that  it  is  probable  that  the  bed  is  split  into  two  benches,  the  lower 
bench  being  the  same  as  that  measured  at  the  mouth  of  Long  Branch 
(location  50).  A  short  distance  down  the  Cranesnest  the  bed  makes  a 
better  showing,  and  the  following  sections  indicate  its  character  on  both 
sides  of  the  mouth  of  Biff  Branch : 


Sections  of  Upper  Banner  coal  l)ed  on  Cranesnest  Hirer  near  Big  Branch. 
(Location  55,  elevation   1,570  feet  B.) 
Ft.       in. 
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(Location  56,  elevation  1,590  feet 
C.  C.  C,  Fig.  12,  Section  56.) 
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The  U])pcr  Banner  east  of  tlio  river  and  nearly  as  t'ai-  ]iorth  as  Tarpon 
Branch  is  a  thick  bed  with  little  waste  in  partings.  On  Tarpon,  however, 
it  is  so  split  by  shale  that  it  is  of  comparatively  little  value,  and  farther 
north  it  appears  to  be  an  unimportant  bed. 


'  Stone,  K.  \\'..  Coal  resources  of  the  Russell   Fork   basin   in   Kentuck\'  and   \'ir- 
inin:    l".  S.  C.vu].  Survey  Pull.  348.  p.   110.  1908. 
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Section  of  Upper  Bann&r  coal  heel  on  Tarpon  Brandt. 

(Location  57.  elevation  1.609  feet  C.  C.  C.) 
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Splash  Dam  and  higher  coal  beds  in  Xorton  fonnalion. — Coal  outcrops 
at  nine  or  more  horizons  between  the  Upper  Banner  coal  horizon  and  the 
Gladeville  sandstone,  bnt  there  are  only  a  few  localitie.'*  where  any  of  the 
exposures  show  more  than  2  feet  of  coal  in  any  one  bed.  A  typical  example 
niav  be  seen  on  Lick  Fork  one-half  mile  west  of  its  junction  with  Cranes- 
nest  River,  where  seven  coal  beds,  all  less  than  14  inches  thick,  were 
measured  in  a  vertical  distance  of  150  feet  above  the  Upper  Banner  horizon. 
There  are  only  three  beds  that  can  1)0  regarded  as  at  all  persistent  or  im- 
portant. The  Splash  Dam  bed,  which  lies  just  above  the  sandstone  that 
lies  directly  above  the  Upper  Banner  and  is  50  to  80  feet  above  the  Upper 
Banner,  contains  more  than  ;5  I'eet  of  coal  on  Lyons  Vovk  and  more  than 
2  feet  in  several  other  localities.  The  Hagy  bed  is  120  to  180  feet  above 
the  Upper  Banner,  and  has  a  maximum  thickness  of  30  inches.  A  bed 
lying  just  above  a  coarse  sandstone  and  180  to  250  feet  above  the  Upper 
Banner  horizon  contains  2  feet  or  less  of  coal  in  some  exposures. 

No  complete  measurements  were  obtained  on  any  of  the  beds  in' this 
part  of  the  section  in  the  lower  part  of  the  Cranesnest  River  basin,  but 
there  ai'e  a  numlun-  of  road  blooms  and  a  few  caved  drifts,  especially  at 
the  S])lash  Uani  and  Hagy  horizons.  There  are  i)robably  at  least  2  feet  of 
coal  in  the  Splash  Dam  and  Hagy  beds  in  part  of  this  basin.  On  the  new 
Clintwood  road  up  Long  Branch  and  Camp  Creek,  the  Splash  Dam  bed 
appears  to  l)o  in  two  or  three  very  thin  benches  and  the  Hagy  is  al.><o  thin. 
A  higher  bed  is  21  inches  thick  on  Long  Branch  (location  58,  elevation 
l.()80  feet  B.),  including  1  inch  of  shale  near  its  ba.^c,  and  is  21  inches 
thick  ill  ii  di-ift  at  the  mouth  of  that  stream.     The  llagy  bed  is  re])orted  as 
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30  inches  thick  on  Lick  Branch  near  Darwin  (location  59^  elevation  1,585 
feet  B.),  and  a  higher  bed  as  18  inches  thick  in  a  small  hollow  l)y  the  store. 

South  of  Foraker  the  Splash  Dam  bed  has  been  opened  at  several 
places  and  is  locally  fairly  thick.  An  opening  measured  by  Nelson  beside 
the  Wise  road,  opposite  Lyons  Branch,  a  quarter  of  a  mile  west  of  the 
county  line,  contains  28  inches  of  coal  and  4I/2  inches  of  shale  10  inches 
from  the  top  of  the  bed.  This  bed  is  50  feet  above  a  bloom  of  the  Upper 
Banner  and  eight  other  coals  are  indicated  by  blooms  or  drifts  on  this  road 
in  a  vertical  distance  of  230  feet  above  the  Upper  Banner  bed.  Most  of 
these  beds  are  very  thin,  but  one  lying  180  feet  above  the  Upper  Banner 
contains  2G  inches  of  coal  split  by  13  inches  of  shale  near  the  middle,  and 
another  bed,  40  feet  higher,  has  22  inches  of  coal  and  II/2  iiw^'hes  of  clay. 

Nelson  visited  two  openings  near  the  head  of  Lyons  Fork  that  are 
somewhat  doubtfully  considered  to  be  on  the  Splash  Dam  bed  and  the 
location  of  which  on  the  map  is  only  approximate.  One  of  these,  south- 
east of  Alka  (location  60),  shows  28  inches  of  coal  and  li/^  inches  of  bone 
near  the  middle. 

The  other  drift  is  probably  opened  in  a  higher  bench  of  the  Splash  Dam 
coal  and  is  as  follows : 

Section  of  Splasli  Dam  coal  bed  nortlieast  of  Alka. 

(Location  Gl,  Fig.  12,  Section  61.) 

Ft.       in. 

Coal     1  61/3 

Shale,  with  coal  streak 3         5 

Coal     11/2 

"Rash"    1/2 

Coal    7 

Shale     1         9 

Coal    3 

Coal    5         3 

Partings     5         21/2 

Dorchester  and  Lyons  coal  beds. — These  two  coals  lie  in  a  shale  interval 
averaging  about  60  feet  thick,  between  the  granular,  brownish  Gladeville 
sandstone  at  the  base  and  a  compact  white  siliceous  sandstone  at  the  top. 
The  Dorchester  is  350  to  470  feet  above  the  Upper  Banner  horizon  and 
less  than  25  feet  al)ove  ihe  Gladeville.  The  Lyons  bed  lies  near  the  top 
of  the  shale  and  underlies  only  a  little  less  territory  than  the  Dorchester. 
Both  beds  lie  r.eai-  he  ,o]»s  of  he  divides  that  bound  the  Cranesnest  River 
drainage  l)asin.  Neither  bed  attains  a  thickness  of  more  than  3  feet  and 
both  are  comn  onlv  less  than  2  feet  thick. 
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The  Dorchester  is  about  2  feet  thick  on  the  northern  part  of  the  Pouud- 
Cranesnest  divide,  but  at  the  head  of  Bartley  Branoh  contains  only  IT 
inches  of  coal  split  near  the  middle  by  12  inches  of  shale.  The  bed  is 
thin  near  the  mouth  of  Long  Branch  and  on  Keel  Branch  and  contains 
the  same  comparatively  thick  shale  parting. 

The  L3'ons  coal  is  said  to  be  nearly  8  feet  thick  on  the  southern  end 
of  Big  Ridge,  and  the  Dorchester  is  21  inches  thick  at  the  only  place 
measured  in  that  district,  three-quarters  of  a  mile  south  of  the  county 
line.  Farther  north  on  Big  Ridge  neither  the  Dorchester  nor  the  Lyons 
has  been  opened  in  many  places,  though  road  blooms  are  numerous  and 
indicate  beds  less  than  2  feet  thick.  On  the  northern  end  of  the  ridge, 
half  a  mile  north  of  Tarpon  (location  62.  elevation  1,855  feet  H.  L.),  the 
Dorchester  is  at  least  2  feet  thick  in  a  road  exposure  and  the  Lyons  is 
50  feet  higher  and  at  least  18  inches  thick. 

Blair  coal  bed. — The  Blair  bed  is  60  to  125  feet  above  the  base  of  the 
Wise  formation  and  lies  a  few  feet  above  the  hard  white  sandstone  that 
overlies  the  Lyons  coal.  It  underlies  the  higher  parts  of  the  Pound-Cranes- 
nest  divide  and  lies  near  the  top  of  much  of  Big  Ridge.  Except  where  the 
Clintwood  coal  is  also  present,  the  Blair  lies  too  near  the  surface  and  in 
areas  that  are  too  small  for  utilization.  The  coal  is  2  to  3  feet  thick  near 
Clintwood  and  road  blooms  indicate  that  it  is  thinner  on  Big  Ridge.  It 
has  not  been  thoroughly  prospected  and  most  of  the  openings  that  have 
been  made  are  now  caved. 

The  Blair  coal  has  been  opened  on  Flemming  Branch  (location  63,  ele- 
vation 1,725  feet  B.,  tig.  12,  section  63),  where  it  is  33  inches  thick  and 
without  noticeable  partings.  Three-fourths  of  a  mile  east  of  Clintwood 
(location  61,  elevation  1,930  feet  B.),  the  bed  is  29  inches  thick  and  has 
shale  both  above  and  below. 

On  Lick  Fork  and  its  tributaries  the  Blair  is  present  and  may  be  of 
workable  thickness,  although  too  little  prospecting  has  been  done  in  this 
region  to  determine  its  character. 

Eagle  and  Clintwood  coal  beds. — The  Clintwood  bed  lies  about  100  feet 
above  the  base  of  the  Wise  formation.  There  is  arkosic  sandstone  a  few 
feet  below  the  coal  and  in  some  places  a  resistant  siliceous  sandstone  a 
short  distance  above  it.  The  Eagle  bed  is  30  to  50  feet  below  the  Clint- 
wood. The  Clintwood  coal  is  exceptionally  thick  in  many  places,  l)ut. 
unfortunately,  the  area  underlain  by  it  in  this  basin  is  small,  including 
only  tlie  higher  part  of  the  Pound-Cranesnest  divide  and  a  small  outlier 
on  the  southern  part  of  Big  Ridge.     The  bed  splits  and  thins  northeast  of 
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Clintwood,  but  is  31/2  to  11  feet  thick  elsewhere.  Very  few  complete 
measurements  were  made  on  the  Eagle  bed,  but  it  is  thought  not  to  exceed 
3  feet  in  thickness,  and  to  be  thinner  in  most  places. 

Xear  the  gap  between  Flemming  and  Jerry  branches  (location  65, 
elevation  1,800  feet  C.  C.  C.)  there  are  nearly  3  feet  of  coal  in  a  lower 
bench  of  the  Clintwood  bed,  and  17  inches  in  another  bench  that  lies  slightly 
higher.  On  the  main  fork  of  Flemming  Branch  the  Eagle  is  in  two  benches 
of  13  inches  each,  with  29  inches  of  shale  between  (location  66,  elevation 
1,745  feet  B.),  and  the  Clintwood  is  in  two  benches  with  about  2  feet  of 
coal  in  each  (location  67,  elevation  1,795  feet  C.  C.  C). 

Several  mines  operated  for  local  fuel  are  on  the  south  side  of  Holly 
Creek,  west  and  south  of  Clintwood.  One  of  these,  1  mile  from  town 
(location  68,  elevation  1,944  feet  C.  C.  C,  fig.  12,  section  68)  shows  42 
inches  of  coal.^  According  to  Stone,  the  old  John  Lane  mine,  half  a  mile 
west  of  town,  is  in  58  inches  of  coal,  and  20  inches  lower  there  are  35 
inches  more  of  coal  and  6  inches  of  shale  in  two  thin  partings.  The  same 
authority  states  that  coal  at  the  neighboring  Joe  Glenn  opening  is  6  feet 
thick,  including  a  4-inch  parting  13  inches  above  the  floor,  and  that  the 
bed  is  about  the  same  thickness  in  openings  just  south  of  town.  A  small 
mine  half-a-mile  southeast  of  Clintwood  (location  69,  elevation  1,970  feet 
B.,  fig.  12,  section  69)  is  in  64  inches  of  clear  coal  in  a  small  outlier  of 
the  Clintwood  bed.  A  few  feet  below  are  60  feet  of  soft  sandstone  that 
forms  indistinct  benches  on  the  hillside. 

The  mine  that  supplies  most  of  the  needs  of  Clintwood  and  vicinity 
is  operated  by  Chase  and  Damron  at  the  head  of  Long  Branch,  less  than 
a  mile  south  of  the  town;  the  coal  bed  in  this  mine  has  the  following 
section : 

Section  of  Clintwood  coal  bed  at  the  Chase  and  Damron  mine  near  Clint- 
wood. 

(Location  70,  elevation  1.988  feet,  H.  L.,  Fig.  12,  Section  70.) 

Ft.  in. 

Shale,  black,  compact   8 

Shale,  drab,  removed  in  mining   8 

Coal,    clear     4  7 

Clay    4 

C'oal    848 

Coal     5         8± 

Partings     4 

'  An  analvsis  of  the  coal  of  this  mine  is  given  on  page  205. 
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An  analysis  of  the  coal  from  this  mine  is  given  on  p.  205  of  this  report. 

The  following  measurements  were  obtained  on  Keel  Branch.  The 
first  is  a  natural  exposure  in  the  trail  south  from  Keel  triangulation  station 
and  the  second  a  neighboring  prospect  reported  by  Stone.  The  poor 
showing  at  the  trail  exposure,  as  compared  with  other  measurements  on 
this  Clintwood  outlier,  suggests  the  possibility  that  it  is  the  Eagle  bed  or 
only  part  of  the  Clintwood.  The  third  and  fourth  measurements  were  made 
in  small  mines  near  the  head  of  Keel  Braneh. 

Sections  of  Clintwood  coal  bed  on  Keel  Branrli. 

(Location  71,  elevation  2.02r>  feet  15.)  (Location  72,  elevation  2,008  feet 

Ft.  in.  C.  C.  C.) 

Shale,  dark   6  Shale.                                  Ft.       in. 

Coal    2  3  Bone    2 

Clay,  with  coal  streaks     1  2  Coal    5         7 

Coal    1  1  Shale    1/2 

Clay    6  Coal,  with  pyrite 

Coal    ()  streak 2       11 

Clay,  over   sandstone. .  9 


Coal    8         6 

Coal    3        10  Parting     % 

Partings     2         5 

(Location  7.3,  elevation  1,962  feet  (Location  74.  elevation  1.972  feet 

C.  C.  C.)  C.  C.  C,  Fig.  12,  Section  74.) 

Sandstone.                           Ft.       in.  Ft.       in. 

Coal    5         2  Coal    7 

Shale,  carbonaceous  ...      2  Shale    1          1 

Coal    1         5  Coal    2 


Coal    6         7  Coal    9 

Parting    2  Parting    1         1 

The  Clintwood  coal  makes  an  excellent  showing  on  Honeycamp  Branch, 
but  the  area  underlain  by  it  is  small.  The  R.  W.  Beverly  mine,  on  the 
north  side  of  the  branch  (location  75,  elevation  2,020  feet  B.,  fig.  12, 
section  75),  is  in  80  inches  of  clear  coal.  It  is  reported  that  18  inches 
of  coal  above  the  bench  mined  are  separated  from  it  by  s]iaU>,  and  tliat 
a  coal  l)ed  22  inches  thick  lies  20  feet  below  the  iniiic.  .Vt  tlic  Win.  Ward 
mine,  on  the  south  side  of  the  valley  (location  76,  elevation  2,045  feet  C. 
C.  C,  fig.  12,  section  76),  there  are  77  inches  of  coal  that  is  clear  except 
for  the  common  knife-edge  partings  of  "mother  coal."  The  J.  K.  Hevcrlv 
mine  is  a  few  rods  south,  on  the  opposite  side  of  a  narrow  ridge,  and  shows 
a  main  bench  of  78  inches  and  a  22-inch  higher  bench  separated  from  it 
by  18  inches  of  shale. 
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Half-a-mile  southwest  of  Darwin  (location  77,  elevation  2,025  feet  B.) 
the  coal  is  probably  correctly  reported  as  11  feet  thick. 

The  Clintwood  is  remarkably  thick  on  Lick  Fork  and  its  branches.  The 
following  measurement  was  made  by  Butts  at  the  head  of  Lick  Fork  within 
one-half  mile  of  the  county  line : 

Section  of  Clintwood  coal  bed  at  the  head  of  Lick  Fork. 

(Location  78.) 

Ft.       in. 

Coal  and  bone    .3 

Coal    1         2 

Clay    (average)     1         3% 

Coal     3         11/2 

Clav    11/2 

Coal    31/2 

Bone    2y2 

Coal     6       103/4 

Shale     9V2 

Coal    1         314 

Coal     13  14 

Partings     2         5 

This  appears  to  be  about  the  maximum  thickness  of  the  bed. 

A  measurement  on  the  Caney  Creek  side  of  a  small  Clintwood  outlier 
on  Big  Eidge,  5  miles  south  of  Clintwood,  is  given  on  page  118.  The  sec- 
tion at  the  Elbert  Powers  local  mine,  on  the  Cranesnest  River  side,  is  as 
follows : 

Section  of  Clintwood  coal  bed  at  Elbert  Powers  mine  on  Big  Ridge. 
(Location  79,  elevation  2,324  feet,  H.  L.) 

Sandstone,  shaly.  Ft.       in. 

Coal    2         9 

Shale     7 

Coal    1         6 

Clay    V2 

Coal    4 

Clav    ^ 

Coal    3         8 

Coal    8         3 

Partings     8 

An  analysis  of  the  coal  from  this  mine  is  given  on  page  205. 

Both  of  the  Boiling  coals  are  present  in  the  divide  east  of  Lick  Fork, 
and  are  found  also  on  the  west  between  Lick  Fork  and  Dotson  and  McFall 
forks  in  Wise  County.  The  following  measurements  were  made  just  west 
of  the  countv  line  on  the  headwaters  of  McFall  Fork : 
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Seciion  of  Boiling  coal  beds  just  west  of  county  line  in  Wise  County. 

Upper  bed. 

Ft.       in. 

Coal     4 

Lower  bed. 

Coal     3         4 

Bone    3 

3  7 

The  distance  between  the  beds  here  is  40  feet.  It  is  apparent  that  these 
coals  are  of  workable  thickness  in  the  extreme  western  part  of  the  county, 
but  they  underlie  very  limited  areas. 

MC  CLURE  RIVER  NORTHEAST  OF  CANEY   CREEK. 

Geologic  outline. — The  rocks  exposed  in  the  McClure  River  drainage 
bashi  below  the  mouth  of  Caney  Creek  include  the  sandstone  beneath  the 
Kennedy  coal  Ijcd  at  the  base  and  the  lower  150  feet  of  the  Wise  forma- 
tion at  the  top.  The  central  part  of  this  drainage  basin  lies  in  a  structural 
terrace  in  which  the  only  dips  are  minor  undulations.  On  the  southern, 
western,  and  northern  1)orders  of  the  basin  there  are  northerly  and  north- 
westerly dips  averaging  75  feet  to  the  mile.  The  principal  features  of  the 
stratigraphy  of  the  exposed  rocks  are  shown  by  the  generalized  columnar 
sections  for  the  central  part  of  Dickenson  County  (PI.  XIII).  The  local 
stratigraphy  of  rocks  below  the  surface  is  shown  by  drill  records  (PI.  IX), 
and  of  rocks  above  the  surface  by  local  sections  6,  7,  and  23,  and  general 
sections  Bb,  Be,  Cb,  Cc  (Fig.  2). 

The  Kennedy,  Lower  Banner,  Splash  Dam,  Glamorgan,  and  two  other 
coal  beds  were  found  in  this  basin,  but  the  ITpper  Banner  bed  is  the  only 
one  in  which  extensive  mining  could  be  profitably  undertaken  at  present. 
(See  figs.  9  and  10).  On  both  sides  of  McClure  River  between  the  mouths 
of  Big  and  Road  branches,  the  Upper  Banner  contains  31/^  to  6  feet  of 
coal  with  only  thin  shale  and  sandstone  partings,  and  lies  sufficiently  low 
to  be  easily  reached  from  the  main  valleys.  Mining  operations  on  a  large 
scale  have  followed  the  completion  of  the  railroad  along  the  river.  The 
mining  town  of  Moss,  on  Mill  Creek  near  its  junction  with  McClni'c  IJiver. 
is  the  center  of  the  largest  operations. 

Kennedy  coal  bed. — The  Kennedy  coal  l)ed  lies  2^)0  to  :?00  feet  below 
the  Upper  Banner  coal  horizon  and  is  cx])ose(I  only  in  the  bottom  of  Mc- 
Clure River  valley  north  of  the  mouths  of  Road  Branch  and  Caney  Creek, 
The  horizon  of  the  bed  is  easily  identified  by  the  coar.se  sandstone  wliich  is 
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just  below  it,  but  there  appears  to  be  little  or  no  coal  present  in  most  places. 
In  a  railroad  cut  near  the  mouth  of  Spring  Branch  (location  80,  eleva- 
tion 1,340  feet  B.),  there  are  16  inches  of  coal  in  what  is  probably  the  Ken- 
nedy bed,  but  a  short  distance  down  grade  this  is  replaced  by  shale  dipping 
about  15  degrees  in  what  is  either  a  slide  or  a  local  buckle.  The  Ken- 
nedy is  3  to  40  inches  thick  and  greatly  crushed  and  contorted  in  the 
tunnel  at  the  mouth  of  Caney  Creek ;  but  a  short  distance  to  the  south  coal 
is  lacking.  Locally  there  are  one  or  two  very  thin  coal  beds  50  feet  or 
less  above  the  Kennedy. 

Lower  Banner  coal  bed. — The  Lower  Banner  coal  bed  lies  70  to  100  feet 
below  the  Upper  Banner  and  outcrops  low  down  in  all  of  the  valley  of 
McClure  Eiver  and  in  the  lower  parts  of  its  tributaries.  It  has  a  thin 
sandstone  underneath,  but  can  best  be  identified  by  its  relation  to  the 
Upper  Banner  and  Kennedy  beds  or  their  horizons.  The  coal  bed  is  per- 
sistent, but  commonly  less  than  2  feet  thick. 

The  Lower  Banner,  18  to  24  inches  thick,  is  exposed  at  the  north  end 
of  the  tunnel  opposite  the  mouth  of  Squirrel  Camp  Branch  (location  81, 
elevation  1,500  feet  B.).  Many  road  blooms,  seeps,  and  a  few  caved  open- 
ings were  seen  at  the  Lower  Banner  horizon  west  of  McClure  Eiver,  but 
no  other  complete  measurements  were  obtained. 

The  bed  is  15  and  16  inches  thick,  respectively,  at  two  places  in  the 
upper  part  of  Big  Branch  (locations  82  and  84).  Several  strip  mines  near 
the  bridge  at  the  forks  of  Big  Branch  (location  83,  elevation  1,726  feet 
H.  L.)  show  13  to  30  inches  of  coal  with  both  sandstone  and  shale  over- 
lying the  coal,  and  2  inches  more  of  coal  9  feet  below  the  main  bench. 

No  measurements  were  made  between  Big  Branch  and  Mill  Creek,  and 
in  the  valley  of  the  latter  stream  the  value  of  at  least  the  upper  part  of 
the  bed  is  greatly  impaired  by  shale  partings. 

Coal  in  a  drift  beside  the  ridge  road  near  the  mouth  of  McClure  Eiver 
(location  85,  elevation  1,527  feet  S.,  fig.  13,  section  85)  is  tentatively 
correlated  with  the  Lower  Banner.  A  short  distance  east  the  rocks  dip 
steeply,  indicating  buckling,  perhaps  accompanied  by  faulting.  In  this 
drift  there  are  26  inches  of  coal  underlain  by  19  inches  of  shale  under 
which  there  are  8  inches  more  of  coal.  A  short  distance  below  there  is 
coarse-grained  massive  sandstone. 

Upper  Banner  coal  bed. — The  Upper  Banner  outcrops  in  the  valley 
of  McClure  Eiver  from  its  mouth  to  Caney  Creek  and  also  nearly  to  the 
heads  of  the  principal  tributaries.     It  lies  235  to  300  feet  above  the  Ken- 


85  88  89  90  9l  92 

Lower  Banner    Upper  Banner    Upper  Banner    Upper  Banner    Upper  Banner    Upper  Banner 


I    1 


tSl^E 


1 1 1 


10 


94  95  97  98  99  100 

Upper  Banner    Upper  Banner    Upper  Banner  Upper  Banner  Upper  Banner  Upper  Banner* 

MO  ^H^  ^Vio'/£  ^H,^  ^H)!  ^H'^ 

10 


51  ^ 


Vz 


I 

16 

1 

■ 

8 
11/2 

13 

1- 

1 

1 

22 

35 


104  105  106  lOT  108  109 

Upper  Banner    Upper  Banner    Upper  Banner    Upper  Banner    Upper  Banner    Upper  Banner 


18 

Is 

19 

135 


■"     i    J 

101  103  1°  1^ 

Upper  Banner  Upper  Banner    ^^H 
l<2  Bi:,  ■ 


23 


30  ^^ 


16 


2^ 


Fig.  13.— Sections  of  coal  beds  in  the  northern  part  of  the  Mcflure  River  d 
basin. 
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nedy  horizon  and  350  to  470  feet  below  the  top  of  the  Gladeville  sand- 
stone, the  intervals  thickening,  in  general,  to  the  south.  Between  points 
a  mile  or  more  north  of  Mill  Creek  and  a  mile  or  less  south  of  Big  Branch 
and  in  adjacent  territory  west  of  the  river,  the  average  thickness  of  this 
bed  is  4  to  5  feet  and  it  is  the  l)est  mining  proposition  in  the  central  or 
northern  parts  of  Dickenson  County.  Both  north  and  south  of  this  basin 
the  lied  apparently  breaks  up  into  two  or  more  relatively  thin  benches 
and  it  may  l)e  lacking  in  places.  Where  the  bed  is  thick  it  can  be  easily 
identified  by  the  thin  sandstone  parting  in  its  upper  half  and  by  a  coarse- 
grained sandstone  cap-rock  a  few  inches  to  20  feet  above  the  coal. 

What  is  probably  the  Upper  Banner  bed  is  less  than  2  feet  thick  in  a 
natural  exposure  in  Rocky  Branch  (location  86,  elevation  1,485  feet  B.). 
The  bed  is  20  inches  thick  li/^  miles  southwest  of  location  86,  where  there 
are  several  small  drifts  (location  87,  elevation  1,615  feet  B.).  Xear  the 
tunnel  opposite  Hughes  Branch  (location  88,  elevation  1,577  feet  C.  C.  C, 
fig.  13,  section  88),  a  32-inch  bed,  including  two  clay  partings  each  less 
than  1  inch  thick,  is  exposed  in  small  drifts  used  in  railroad  construction 
work.  The  roof  is  3I/2  feet  of  shale  under  sandstone,  and  there  is  said  to 
be  another  bench  of  coal  several  feet  from  the  one  mined.  As  shown  in 
the  two  following  sections,  the  shale  parting  between  these  two  l)enches" 
thins  to  the  southwest  and  is  only  5  inches  thick  in  a  small  mine  on  Low 
Gap  Branch  and  3I/2  inches  in  a  drift  at  a  place  half-a-mile  farther  south : 

Sections  of  Upper-  Banner  coal  bed  near  Loiv  Gap  Brandt. 
(Location    89,   elevation    1,597    feet  (Location  90,  elevation  1,606  feet 
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On  the  west  side  of  McClure  River,  as  far  south  as  the  mouth  of  Squirrel 
Camp  Branch  and  a  little  beyond,  the  Upper  Banner  contains  4  to  5i^  feet 
of  coal,  with  only  thin  partings.  The  following  section  was  measured  in 
a  drift  used  in  railroad  construction  work  near  the  mouth  of  Camp  Branch : 
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Section  of  Upper  Banner  coal  bed  near  Camp  Branch. 
(Location  91,  elevation  1,615  feet  B.,  Fig.  13,  Section  91.) 
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Stone  cites  an  opening  on  the  west  side  of  the  river  a  quarter  of  a  mile 
northwest  of  the  mouth  of  Squirrel  Camp  Branch,  in  which  there  are  8 
inches  of  coal  above  the  thin  sandstone  parting  and  45  inches  below  it. 
Half-a-mile  south  (location  92,  elevation  1,619  feet  C.  C.  C,  fig.  13, 
section  92)  the  sandstone  parting  is  1^  inches  thick,  the  coal  above  is  10 
inches,  and  that  below  it  47  inches;  no  partings  more  than  a  quarter  of 
an  inch  thick  were  seen,  and  there  are  reported  to  be  15  inches  more  of 
coal  111/2  inches  above  the  part  of  the  bed  now  exposed.  No  measure- 
ments of  the  Upper  Banner  were  obtained  either  west  or  east  of  McClure 
River  between  the  drift  last  mentiond  and  Caney  Creek,  and  it  is  probable 
that  the  bed  is  either  thin  or  split  into  several  benches  in  most  of  that 
area.  It  may  be  thick  near  the  head  of  Big  Branch,  however,  and  a  drift 
near  tlio  Stratton  road  (location  93,  elevation  1,845  feet  B.)  is  said  to 
have  shown  nearly  3  feet  of  coal. 

On  Squirrel  Camp  Branch  and  neighboring  parts  of  McClure  River, 
the  Upper  Banner  contains  314  to  5i/>  feet  of  coal  in  a  lower  bench  that 
has  only  thin  partings,  and  commonly  also  a  top  bench  that  would  probably 
be  left  in  mining.  The  following  is  exposed  in  a  small  drift  mine  half-a- 
mile  south  of  the  mouth  of  the  branch : 

Seclion  of  Upper  Banner  coal  bed  south  of  mouth  of  Squirrel  Camp  Branch. 

(Ldciition  94.  elevation  1,03.3  feet  C.  C.  C.  Fig.  13.  Section  94.) 
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Stone  states  that  two  measurements  in  the  upper  part  of  the  south 
fork  of  Squirrel  Camp  Branch  are  as  follows : 

Sections  of  Upper  Banner  coal  bed  on  right  fork  of  Squirrel  Camp  Branch. 
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Following  are  thicknesses  of  the  bed,  as  given  by  Stone,  at  two  places  on 
the  north  fork  of  the  same  stream : 


Sections  of  Upper  Banner  coal  bed  on  left  fork  of  Squirrel  Camp  Branch. 
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The  first  of  the  following  sections  was  measured  at  the  mouth  of  a 
small  mine  at  the  forks  of  Squirrel  Camp  Branch ;  at  the  working  face  the 
coal  below  the  sandstone  parting  is  42  inches  thick  and  without  shale 
partings.  The  second  of  the  following  sections  is  given  by  Stone  as  nearly 
half-a-mile  north  of  the  mouth  of  Squirrel  Camp  Branch : 
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Sections  of  Upper  Banner  coal  led  near  mouth  of  Squirrel  Camp  Branch. 


[Location  97,  elevation  1,597  feet 
C.  C.  C,  Fig.  13,  Section  97.) 
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(Location  98,  elevation  1,629  feet 

C.  C.  C,  Fig.  13,  Section  98.) 
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The  highest  shale  parting,  which  is  sufficiently  thick  on  Squirrel  Camp 
Branch  to  render  the  coal  above  it  unrecoverable,  thins  to  the  north  to  a 
few  inches.  The  rest  of  the  bed  is  about  the  same,  so  that  on  Mill  Creek 
and  neighboring  parts  of  McClure  Creek  there  are  4  to  6  feet  of  coal  with 
only  thin  partings.  The  first  of  the  following  two  measurements  was  made 
at  a  drift  half-a-mile  southwest  of  the  mouth  of  Mill  Creek,  90  feet  above 
a  thin  coal  bed  at  the  Lower  Banner  horizon ;  the  second  measurement  was 
made  at  a  small  mine  on  the  east  side  of  the  mouth  of  House  Fork  of  Mill 
Creek : 

Sections  of  Upper  Banner  coal  bed  near  mouth  of  Mill  CreeTc. 


(Location  99,  elevation  1.590  feet 
C.  C.  C,  Fig.  13,  Section  99.) 
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The  Upper  Banner  is  being  mined  extensively  by  the  Clinchfiold  Coal 
Corporation  on  House  Fork  and  Mill  Creek.  The  operations  center  about 
the  new  mining  town  of  Moss  at  the  junction  of  Mill  Creek  and  McClure 
River,  a  town  of  some  1,500  people  at  the  present  time  (autumn  1919). 
Some  l;}  or  more  entries  had  been  driven,  and  coal  was  being  tjiken  out  of 
most  of  them  in  the  late  summer  of  1919. 
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The  following  measurement  was  made  in  main  entry  No.  1  on  the  west 
side  of  House  Fork : 

Section  of  Upper  Banner  coal  on  the  west  side  of  House  Forlc. 
(Location  101,  elevation  1,640  feet  B.,  Fig.  13,  Section  101.) 
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The  following  measurement  was  made  in  main  entry  No.  2  on  the  west 
side  of  House  Fork : 

Section  of  Upper  Banner  coal  on  the  west  side  of  House  Fork. 

(Location  102,  elevation  1,640  feet  B.)  tki.        ■ 

ct.       in. 

Coal     111/2 

Shale     1/0 

Coal     8 

Sandstone     1 1/^ 

Coal    8 

Clay    1 

Coal    2       11 

Coal     5         21/0 

Partings     2% 

In  all  of  the  entries  the  coal  averages  51^  feet  with  3  partings,  the 
middle  one  being  a  thin  layer  of  sandstone,  the  outer  being  of  shale.  The 
sandstone  parting  occurs  in  the  upper  third  of  the  bed,  the  upper  shale 
parting  about  1  foot  from  the  top  of  the  coal  bed,  and  the  lower  about  3 
feet  from  the  bottom  of  the  bed. 

One  and  one-half  miles  north  of  Big  Branch  on  the  east  side  of  McClure 
River  Valley  the  following  section  is  reported : 

Reported  Section  of  the  Upper  Banner  coal  bed  at  location  103  (Fig.  13,  Section  103.) 
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About  the  same  thicknesses  prevail  farther  east,  as  shown  by  the  fol- 
lowing two  sections  at  small  mines,  the  first  on  Toms  Fork  of  Mill  Creek 
and  the  second  on  Mill  Creek  near  Tenso : 

Sections  of  Upper  Banner  coal  hed  on  Toms  Fork  and  Mill  Creek. 

(Location  104,  elevation  1,617  feet  (Location   105,  elevation   1,612  feet 

C.  C.  C,  Fig.   13.   Section   104.)  C.  C.  C,  Fig.   13,  Section   105.) 
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Stone  describes  a  section  near  the  mouth  of  Bowling  Branch  (location 
106,  elevation  1,612  feet  C.  C.  C,  fig.  13,  section  106)  that  is  nearly 
identical  with  the  one  on  Mill  Creek  near  Tenso,  the  thickness  of  coal 
being  6314  inches  and  of  partings  714  inches.  Less  than  a  mile  north 
of  this  the  lowest  shale  parting,  which  is  only  5  inches  thick  at  locations 
105  and  106,  thickens,  and  still  farther  north  is  as  much  as  12  feet  thick. 
As  a  result  of  this  splitting,  only  the  lower  bench  appears  to  be  availal)le 
for  use  on  Eoad  Branch,  as  shown  by  two  openings  (location  107,  eleva- 
tion 1,565  feet  B.,  fig.  13,  section  107)  ;  and  location  108,  elevation  1,630 
feet  B.,  fig.  13,  section  108)  at  which  there  are  29  inches  of  coal  and  1 
or  2  inches  of  shale  two  inches  from  the  top.  The  overlying  rock  is  shale 
and  the  underlying  I'oek  sandy  shale  and  shaly  sandstone;  traces  of  what 
seems  to  be  a  thin  coal  bed  show  about  10  feet  above  the  openings,  over- 
lain by  40  feet  of  massive  sandstone  on  top  of  which  there  are  traces  of 
the  Splash  Dam  coal. 

There  are  no  openings  on  the  Upper  Banner  on  the  east  side  of  the 
McClure  between  Eoad  Branch  and  the  mouth  of  the  river.  The  upper 
])oneh  is  only  11  inches  thick  where  exposed  near  the  north  end  of  the 
ridge  road  east  of  the  McClure,  and  both  benches  are  known  to  be  verv 
thin  near  the  mouth  of  the  river.  What  is  probably  either  the  lower  bench 
or  l)oth  bcMiehes  is  exposed  a  mile  up  Camp  Creek: 
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Section  of  Upper  Banner  coal  bed  on  Camp  Creek. 

(Location  109,  elevation  1,620  feet  B.,  Fig.  13,  Section  109.) 
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The  lower  bench  of  the  Upper  Banner  is  23  inches  thick  at  the  head 
of  Camp  Creek  (location  110,  elevation  1,670  feet  B.),  and  rests  upon 
medium-<?rained  sandstone. 

Splash  Dam  and  higher  coal  beds  in  iSorlon  formation. — In  this  basin 
there  are  at  least  five  or  six  coal  beds  in  the  Norton  formation  above  the 
Upper  Banner  horizon,  but  only  one  of  them — the  Splash  Dam — was 
found  to  be  more  than  13  inches  thick.  The  Splash  Dam  bed  is  40  to  80 
feet  above  the  Upper  Banner  and  only  a  few  feet  above  the  sandstone  over- 
lying the  latter  bed.  It  is  nearly  3  feet  thick  near  the  mouth  of  the  Mc- 
Clure,  but  less  than  2  feet  thick  farther  southwest.  Few  measurements 
were  obtained,  but  the  lack  of  prospects  and  small  mines  indicates  that  the 
bed  is  relatively  unimportant. 

An  exposure  half-a-mile  south  of  Millard  (location  111,  elevation 
1,730  feet  B.)  shows  18  inches  of  coal  at  the  Splash  Dam  horizon,  and  a 
little  more  may  be  concealed.  The  same  bed  is  reported  18  inches  thick 
near  the  mouth  of  Road  Branch  (location  112,  elevation  1,660  feet  B.), 
and  is  19  inches  thick  at  the  head  of  Camp  Creek  (on  slope  above  location 
110,  elevation  1,780  feet  B.).  Coal  in  an  opening  on  what  is  probably 
the  Splash  Dam  at  the  mouth  of  McClure  River  (location  113,  elevation 
1,425  feet  B.)  appears  to  be  about  3  feet  thick.  This  pit  is  near  steeply 
dipping  beds  and  the  coal  exposed  here  may  not  be  correctly  correlated. 

Coal  beds  in  Wise  formation. — The  Glamorgan  and  Lyons  coal  beds 
show  as  blooms  in  the  tops  of  the  main  ridges,  but  underlie  only  small 
areas  and  are  probably  very  thin  in  most  places.  The  Blair  coal  has  been 
eroded  except  on  one  or  two  very  small  outliers  and  the  Clintwood  has 
likewise  been  removed  by  erosion  except  in  these  small  remnants.  The 
Dorchester  attains  a  thickness  of  2  feet  on  the  northern  end  of  Big  Ridge 
and  is  probably  the  bed  that  is  25  inches  thick  near  Hill  School,  north- 
west of  Haysi  (location  114,  elevation  1,828  feet  H.  L.). 
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CANEY  CREEK. 

Geologic  outline. — The  rocks  exposed  in  the  Caney  Creek  drainage 
basin  inchide  part  of  the  underlying  rock  of  the  Kennedy  at  the  base  and 
the  lower  300  feet  of  the  Wise  fonnation  at  the  top.  These  are  shown 
by  the  generalized  columnar  sections  for  the  central  and  southwestern 
parts  of  Dickenson  County  (PI.  XIII),  by  drill  records  C  128  and  C  123 
(PI.  IX),  by  local  sections  6,  7,  9,  and  10,  and  by  general  sections  Aa,  Ab, 
Ba,  and  Bb.  Eocks  not  exposed  are  shown  in  drill  records  S  IT,  S  36, 
S  37,  and  S  38  (PL  IX).  The  ISTorton  formation  outcrops  in  by  far 
the  greater  part  of  the  basin,  as  the  Gladeville  and  Wise  appear  only  on  the 
tops  of  the  highest  ridges.  The  dips  are,  in  general,  to  the  northwest  at 
30  to  300  feet  per  mile. 
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Fig.  14. — Sections  of  coal  beds  in  the  Caney  Creek  drainage  basin. 


The  north  half  of  the  Caney  Creek  basin  contains  little  coal  that  is 
likely  to  be  utilized  in  the  lU'ar  future,  tlunigli  beds  2  feet  or  less  thick 
are  common  and  coal  3  feet  thick  is  not  iniknown.  Outliers  of  the  Clint- 
wood  bed  on  Big  Ridge  contain  more  than  7  feet  of  coal  with  only  thin 
partings,  but  the  areas  are  too  small  for  any  except  local  mines.     The 
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southern  part  of  the  basin,  however,  is  rich  in  coal  in  the  Upper  Banner 
bed,  which  contains  an  average  of  5  feet  of  excellent  coal  on  Hurricane, 
Eoad,  and  Trace  forks.  (See  figs.  10  and  14).  Part  of  this  thick  coal  is 
already  being  mined  by  the  Clinchfield  Coal  Corporation  and  hauled  by 
motor  more  than  a  mile  and  a  half  under  Sandy  Eidge  to  the  mine  mouth 
on  Fuller  Branch  of  Big  Toms  Creek,  whence  it  is  shipped  over  the  Clinch 
Valley  division  of  the  Norfolk  and  Western  Eaihvay. 

Kennedy  coal  bed. — The  Kennedy  coal,  which  lies  250  to  330  feet 
below  the  Upper  Banner  horizon,  is  below  the  surface  except  near  the 
mouth  of  Caney  Creek.  In  the  railroad  tunnel  near  the  Caney  Creek 
bridge  (location  115,  elevation  1,493  feet  H.  L.)  the  bed  is  3  to  40  inches 
thick  and  is  greatly  contorted  and  crushed,  the  fracture  planes  striking 
in  general  S.  80°  E.  The  coal  disappears  a  few  yards  north  of  the  tunnel. 
The  Kennedy,  though  locally  thick,  is  so  irregular  in  thickness  and  so 
crushed  and  fractured  that  it  is  not  a  profitable  mining  proposition.  At 
the  tunnel  there  is  a  coarse  massive  sandstone  under  it  and  100  feet  of 
fine-grained,  rather  shaly  sandstone  above  it. 

Lower  Banner  coal  bed. — The  Lower  Banner  coal  lies  at  an  average 
distance  of  100  feet  below  the  Upper  Banner  horizon.  It  outcrops  low  in 
the  valley  of  Caney  Creek  from  its  mouth  nearly  to  its  head  and  a  con- 
siderable distance  up  its  tributaries,  especially  those  from  the  east.  The 
bed  averages  about  2  feet  thick,  though  locally  it  expands  to  a  little  more 
than  3  feet. 

No  complete  measurements  of  the  Lower  Banner  bed  were  made  on  the 
west  side  of  Caney  Creek,  though  a  caved  opening  on  Mill  Branch  in- 
dicates a  thickness  of  at  least  3  feet,  and  another  at  the  mouth  of  Long 
Branch  (location  116,  elevation  1,775  feet  B.)  is  apparently  in  at  least  3 
feet  of  coal.  Stone  states  that  the  bed  is  21  inches  thick  on  the  upper  part 
of  Hurricane  Fork  just  south  of  the  county. 

The  bed  is  mined  for  local  use  on  the  eastern  Big  Branch  (location 
117,  elevation  1,830  feet  B.,  fig.  14,  section  117),  where  it  is  clean  and 
43  inches  thick  and  is  overlain  by  6  feet  of  sandy  shale  and  sandstone.  The 
bed  is  reported  to  be  thick  in  drifts  on  the  east  side  of  the  loop  of  Caney 
Creek,  opposite  the  mouth  of  Long  Branch.  Half-a-mile  northeast  of 
the  loop  (location  118,  elevation  1,790  feet  B.)  there  are  34  inches  of  coal 
in  an  upper  bench  and  a  few  inches  more  below  a  shale  parting.     In  the 
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bed  of  the  upper  part  of  Bad  Branch  (location  119,  elevation  1,910  feet 
B.),  an  exposure  that  appears  to  be  the  Lower  Banner  contains  only  7 
inches  of  coal  badly  split  by  shale  partings.  It  is  possible  that  this 
exposure  is  not  the  principal  bench  of  coal.  A  pr()S])ect  on  Rockhouse 
Branch  (location  120,  elevation  1,820  feet  S.)  shows  26  inches  of  clear 
coal. 

Upper  Banner  coal  bed. — The  Upper  Banner  is  by  far  the  most  im- 
portant coal  bed  in  this  basin  and  outcrops  300  feet  or  less  above  ("anev 
Creek  and  its  tributaries  from  their  mouths  nearly  to  their  heads.  The 
bed  contains  3i/o  to  8  feet  of  coal,  with  an  average  of  5  feet  on  Hurricane, 
Road,  and  Trace  forks.  It  is  now  being  taken  out  east  and  west  of  Hur- 
ricane Fork  by  the  Cranesnest  mine  of  the  Clinchfield  Coal  Corporation, 
the  entrance  to  which  is  on  the  south  side  of  Sandy  Ridge  and  the  workings 
of  which  have  Ijeen  driven  northwai'd  a  short  distance  into  Dickenson 
County.  Analyses  of  the  coal  from  this  mine  are  given  on  pages  198  and 
199  of  this  report.  North  of  this  district  the  Upper  Banner  splits  into 
several  parts  the  thickest  of  which  contains  only  2  to  3  feet  of  coal,  and  the 
lack  of  prospects  and  exposures  north  of  Rockhousc  and  Mill  branches  indi- 
cates that  there  is  still  less  coal  in  that  district.  Where  the  bed  is  thick  it  is 
characterized  by  an  inch  of  sandstone  in  the  middle  or  the  upper  half. 

In  a  hollow  near  the  loop  of  Caney  Creek  (location  121,  elevation 
1,880  feet  B.)  the  Upper  Banner  is  split  into  three  benches  occupying  a 
space  of  about  35  feet,  with  coarse-grained  sandstone  above  and  medium- 
grained  sandstone  below.  The  upper  bench  of  coal  is  18  inches  thick,  the 
middle  bench  9  inches,  and  the  lower  is  reported  to  be  30  inches.  Farther 
south  the  shale  between  these  benches  thins  to  a  few  inches  and  the  bed 
is  the  excellent  mining  proposition  descril)ed  in  the  last  paragraph.  On 
the  right  fork  of  Hurricane  Fork  just  south  of  the  county  line,  small 
drifts  show  the  ])C(\  to  l)e  I(>ss  than  2  i'vvt  tliick.  but  citlioi'  the  coal  is  thin 
in  a  very  small  area  here  or  part  of  the  bed  is  not  shown  at  tbe  drifts. 
At  the  main  Caney  entry  of  the  Cranesnest  mine  (one-half  mile  south 
of  the  county  line),  the  bed  contains  (!  feet  of  coal.  The  details  of  the 
bed  are  best  shown  by  the  following  measurements  in  the  mine,  the  first 
being  500  feet  northeast  of  the  main  Caney  entry  and  the  second  1,500  feet 
southwest  of  it.  The  first  measurement  prol)ably  does  not  iiulude  the 
lower  part  of  the  bed : 
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Sections  of  Upper  Banner  coal  lied  in  Cranesnest  mine. 
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The  coal  available  for  mining  thins  slightly  to  the  north,  and  near 
the  junction  of  Hurricane  and  Road  forks  (location  122,  elevation  2,060 
feet  B.)  a  small  mine  is  in  42  inches  of  coal  with  the  typical  thin  sand- 
stone parting  near  the  middle.  Farther  southeast,  near  the  head  of  Trace 
Fork,  the  bed  is  thicker  as  shown  by  the  following  section: 

Section  of  Upper  Banner  coal  bed  near  head  of  Trace  Fori-. 
(Location  123,  elevation  2,1G0  feet  C.  C.  C.  Fig.  14.  Section  123.) 
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The  following  measurement  in  drifts  beside  the  path  west  of  Bad  Ridge 
School  apparently  shows  the  Upper  Banner  in  two  parts,  though  it  is 
barely  possible  that  the  upper  part  is  the  Splash  Dam  bed.  The  lowest 
and  thickest  bench  of  coal  is  reported  to  contain  the  typical  thin  sand- 
stone parting  in  a  few  openings  in  the  vicinity : 
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Section  of  Upper  Banner  coal  bed  half-a-inih  west  of  Bad  Ridge  School. 

(Location  124,  elevation  of  base  1,987  feet  S.,  Fig.  14,  Section  124.) 

Ft.  in. 
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The  same  beds  are  exposed  in  drifts  near  the  road  on  a  tributary  of 
Bad  Branch,  as  follows: 

Section  of  Upper  Banner  coal  bed  half-a-niile  east  of  Bad  Ridge  School. 

(Location  125.  elevation  of  liase  2,000  feet,  H.  L. ) 

Ft.       in. 
Sandstone,   buff,  fine-grained,  cross-bedded 12 
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Shale,  verv  compact  and  sandv   - 
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Interval,  including  shale  at  top   20 

Shale,  drab;  contains  fossil  plants    G 

Coal     91/2 

Shale,  carbonaceous  in  part  7 

Coal 1         7 

Sandstone,  fine-grained,  compact,  massive   9 

On  Little  Eockhouse  Branch  (location  126,  elevation  1,980  feet  B.) 
the  coal  at  the  Upper  Banner  horizon  is  only  2  feet  thick,  and  tlie  pres- 
ence of  massive  sandstone  both  a1)ove  and  l^elow  indicates  tliat  otlier 
benches   are  lacking. 

Splash  Dam  and  higlier  coal  beds  in  Xorlon  formation. — Tliere  is  coal 
at  several  horizons  in  the  Norton  formation  above  the  Upper  Bannei-,  hut 
all  the  \w(h  are  less  than  2  feet  thick  except  locally.  It  is  likely  tliat  tlie 
8])lash  Dam  lied,  which  lies  about  50  feet  above  the  U])per  Banner,  con- 
tains ill  ])laces  as  much  as  2  or  '^  feet  of  coal,  but  only  blooms  were  found 
at  its  horizon. 

The  thickness  of  a  bed  that  lies  just  above  a  coarse  sandstone,  and  280 
feet  and  less  above  the  Upper  Banner  horizon,  was  ascertaine<l  at  two 
places.  In  one  drift,  in  a  hollow  north  of  Pound  Branch  (location  127. 
elevation  1,980  feet  B.),  the  bed  contains  28  inches  of  coal  separated  by 
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a  shale  parting  from  an  upper  bench  8  inches  thick.  At  the  other  drift, 
on  Lick  Branch  (location  128,  elevation  2,100  feet  B.),  there  are  only  18 
inches  of  coal.  Another  bed  which  is  18  inches  thick  near  Big  Oak  School 
(location  129,  elevation  2,030  feet  B.)  is  apparently  at  a  lower  horizon 
and  is  perhaps  the  Hagy. 

Dorchester  and  Lyons  coal  beds. — The  characteristics  of  the  Dorchester 
and  Lyons  coal  beds  on  Big  Eidge  have  been  previously  mentioned  in  the 
description  of  coal  in  the  Cranesnest  River  drainage  basin.  Xearly  all  of 
the  exposures  of  these  beds  on  the  divide  east  of  Caney  Creek  are  on  upper 
McClure  Eiver  drainage  and  will  be  described  in  the  section  devoted  to 
that  basin. 

The  beds  were  seen  at  a  few  places  on  the  east  side  of  Big  Ridge.  A 
caved  drift  in  the  Dorchester  bed  nearly  a  mile  south  of  Bearpen  Gap 
(location  130,  elevation  2,115  feet  B.)  shows  more  than  18  inches  of  coal 
with  3  inches  of  shale  near  the  top  and  a  roof  of  10  feet  of  shale.  Haif- 
a-mile due  south  the  bed  was  reported  21  inches  thick,  and  was  said  to 
be  18  inches  thick  near  the  head  of  Pound  Branch  (location  131,  eleva- 
tion 2,215  feet  B.).  A  small  mine  in  the  Lyons  bed  a  mile  northeast  of 
Lyons,  Wise  County,  (location  132,  elevation  2,570  feet  B.)  was  filled 
with  water  when  visited,  but  the  coal  appeared  to  be  about  3  feet  thick. 

Clintirood  coal  bed. — The  Clintwood  bed  occurs  only  in  small  outliers 
on  Big  Ridge  at  the  heads  of  Pound.  Lick,  and  Mill  branches,  where  it 
is  185  feet  above  the  base  of  the  Wise  formation  and  580  feet  above  the 
Upper  Banner  horizon.  As  shown  by  the  following  measurement  at  the 
F.  T.  Kennedy  local  mine  at  the  head  of  Mill  Branch  and  by  one  on  page 
102  (location  T9),  it  is  an  exceptionally  thick  bed  in  this  small  area.  The 
Eagle  and  Blair  beds,  which  are  less  than  100  feet  below  the  Clintwood, 
are  represented  by  road  blooms  onl}-. 

Section  of  Clintwood  coal  bed  at  Kennedy  mine  on  Big  Ridge. 

(Location  133.  elevation  2,386  feet  S..  Fig.  14.  Section  133.) 
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MC  CLUEE    RIVER    SOUTHEAST    OF    CANEY    CREEK. 

Geologic  outline. — The  lowest  stratum  exposed  in  the  drainage  basin 
of  upper  McClure  Eiver  is  the  massive  sandstone  beneath  the  Kennedy 
coal  bed,  and  the  highest  is  a  massive  vs^hite  sandstone  the  top  of  which  is 
al)out  350  feet  above  the  base  of  the  Wise  formation.  The  Gladeville 
sandstone  and  the  Wise  formation,  however,  are  restricted  to  the  tops  of 
the  main  ridges.  The  stratigraphy  above  and  below  drainage  is  shown  by 
the  generalized  columnar  section  for  the  southwestern  part  of  Dickenson 
County  (PI.  XIII),  by  many  drill  records  (Pis.  IX  and  X),  by  general 
sections  Ad,  Ba,  Bb,  Ca,  and  Cb,  and  by  local  sections  10,  11,  12,  13,  17, 
and  18.  Dips,  less  than  100  feet  per  mile  except  locally,  are  to  the  north- 
west and  north. 

There  are  some  important  coal  beds  in  this  basin,  chiefly  in  its  south- 
ern part,  near  Sandy  Eidge.  (See  figs.  9,  10,  and  15).  The  Kennedy  coal 
is  more  than  9  feet  thick  in  a  few  pockets,  but  is  thin  in  many  places  and  is 
everywhere  crushed  and  very  irregular  in  thickness.  The  Lower  Banner 
is  2  to  3  feet  thick  in  many  places  and  contains  an  average  of  more  than 
3  feet  of  coal  in  the  southeastern  part  of  the  basin.  The  Lower  Banner 
is  being  mined  on  a  large  scale  at  Dante,  a  short  distance  south  of  the 
McClure  Eiver  drainage  basin,  where  it  is  much  the  same  as  in  part  of 
the  latter  area.  In  the  northern  part  of  the  basin  the  Upper  Banner 
is  split  into  several  beds  each  containing  less  than  3  feet  of  coal,  but  these 
beds  unite  in  the  southeastern  part  of  the  basin,  where  the  coal  averages 
about  5  feet  thick  and  contains  only  very  thin  partings  of  incombustible 
matter.  A  large  tonnage  is  being  derived  from  the  Upper  Banner  near 
Dante,  and  the  Avorkings  of  the  largest  mine  have  already  been  extended 
north  under  Sandy  Eidge  and  into  the  territory  at  the  head  of  McClure 
Eiver.  An  entry  is  also  being  driven  from  a  large  mine  at  Wilder,  on 
Dumps  Creek  toward  the  head  of  Eoaring  Fork.  Analyses  of  the 
coal  from  these  mines  are  given  on  pages  200-204.  The  Splash  Dam  bed  is 
3  to  4  feet  thick  in  the  southern  part  of  the  Open  Fork  drainage  basin  and 
may  be  fairly  thick  in  a  few  other  areas.  Higher  beds  are  either  too  thin 
or  occupy  too  small  an  area  to  be  of  great  importance.  The  Dorchester 
and  Lyons  beds  show  3  or  4  feet  of  coal  locally,  but  commonly  contain  sev- 
eral shale  pai'tiiigs.  The  Eagle  bed  is  30  to  51  inches  thick,  but  underlies 
only  about  one  square  mile. 

Kennedy  coal  bed. — The  Kennedy  coal  is  300  to  420  feet  below  the 
Upper  Banner  horizon  and  outcrops  low  in  the  valley  of  McClure  Eiver 
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and  the  lower  parts  of  its  tributaries.  The  coal  lies  near  the  level  of  the 
railroad  from  the  Sandy  Eidge  tunnel  to  Caney  Creek  and  can  be  seen 
in  many  railroad  cuts.  The  Kennedy  is  everywhere  crushed  and  slicken- 
sided,  and  is  fractured  in  a  way  that  plainly  shows  that  the  beds  above  it 
were  shoved  to  the  northwest  along  the  plane  of  the  coal  bed.  As  a  result 
of  this  movement  the  thickness  of  the  coal  is  remarkably  irregular  and  the 
bed,  though  locally  thick,  is  not  likely  to  yield  a  large  protit  in  mining. 
There  is  a  coarse  massive  sandstone  a  few  feet  below  the  coal  and  fine- 
grained sandstone  or  sandy  shale  above  it.  There  are  in  places  several  coal 
beds  above  the  Kennedy  and  Ijelow  the  Lower  Banner,  but  they  are  too  thin 
or  impure  nearly  everywhere  to  he  of  commercial  importance. 

The  Kennedy  is  3  to  40  inches  thick  in  the  tunnel  at  the  mouth  of 
Caney  Creek,  10  to  15  inches  a  quarter  of  a  mile  southeast,  and  12  inches 
half  a  mile  farther  up  the  railroad  grade  (location  134,  elevation  1,501 
feet  H.  L. ),  where  it  is  9  feet  above  the  track.  The  Kennedy  and  a  coal 
bed  30  feet  higher  are  exposed  at  intervals  in  the  cuts  between  Spraddle 
Branch  and  Buffalo  Creek,  but  are  too  thin  and  irrgular  to  be  mined  in 
even  a  small  way. 

Two  small  drifts  on  Open  Fork  near  Kush  Branch  (location  135, 
elevation  1,600  feet  B.,  fig.  15,  section  135)  show  70  to  "76  inches  of  coal 
with  sandstone  overlying  the  bed.  A  small  mine  at  the  mouth  of  the 
road  fork  of  Spring  Fork  (location  136,  elevation  1,647  feet  S.)  is  in 
30  inches  of  coal  with  sandstone  above  and  below  the  coal  bed.  There 
is  a  large  prospect  opening  on  Middle  Fork  (location  137,  elevation  1,630 
feet  B.)  in  which  the  Kennedy  is  reported  Oi/o  feet  thick,  and  a  small 
stripping  a  few  rods  south  is  in  at  least  4  feet  of  coal.  About  three  feet 
of  coal,  in  the  opening  on  the  opposite  side  of  the  stream  are  in  a  bed 
about  50  feet  higher  than  the  Kennedy.  A  small  drift  just  below  the 
mouth  of  Eush  Branch  (location  138,  elevation  1,607  feet  S.)  contains 
24  to  30  inches  of  coal.  The  average  thickness  of  the  Kennedy  on  Open 
Fork  drainage  is  much  less  than  is  indicated  l)y  these  measurements. 

The  Kennedy  is  33  feet  above  the  grade  and  only  2  inches  thick  at  the 
deep  railroad  cut  at  the  mouth  of  Open  Fork,  and  only  3  to  15  inches 
thick  in  cuts  half-a-mile  south.  A  little  farther  up  grade  (location  139, 
elevation  1,575  feet  B.,  fig.  15,  section  139)  the  bed  contains  41  inches 
of  coal  near  track  level,  but  is  thinner  not  far  distant.  At  the  tunnel  at 
the  mouth  of  Long  Branch,  the  following  section  is  exposed : 
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Fig.    15. — Sections  of  coal   beds   in   the  soutlicni   part    of  the   MeC'hire   Tvivor   drain- 
age basin. 
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Section  at  mouth  of  Long  Branch  of  McClure  River. 

(Location  140,  elevation  of  base  1,635  feet  B.) 

Ft.       in. 

Sandstone,  bluish-buff,  fine-grained,  thick-bedded    45 

Shale,  dark  blue,  slaty,  buckled,  with  coal  streaks 6 

Sandstone,  reddish-drab,  fine-grained,  massive,  much  fractured  19 

Coal     3-24 

Slate,  dark  blue,  slaty,  buckled   5 

Sandstone,  dark  blue,  argillaceous,  much  fractured  along  planes 
dipping  45  degrees    20 

Coal    (Kennedy)     2-12 

Sandstone,  bluish,  fairly  coarse,  massive,  to  railroad  grade...      2 

Concealed,  probably  sandstone    5 

Sandstone,  yellowish  buff",  coarse   20 

The  Kenned}^  coal  bed  is  10  to  24  inches  thick  in  cuts  near  the  mouth 
of  Honey  Branch  (location  141,  elevation  1,690  feet  B.)  and  is  reported 
30  to  36  inches  where  it  dips  under  the  track  a  short  distance  north. 
Opposite  Roaring  Fork  (location  142,  elevation  1,700  feet  B.),  at  rail- 
road levels  the  bed  is  24  to  37  inches  thick.  In  cuts  a  short  distance 
south  the  bed  contains  30  inches  of  coal  split  by  a  foot  of  carbonaceous 
shale  10  inches  from  the  top.  Xear  the  mouth  of  Bear  Hollow  the  coal 
is  15  to  30  inches  thick  and  includes  irregular  shale  partings.  Farther 
south  (location  143,  elevation  1,770  feet  B.)  the  bed  is  18  inches  thick 
and  in  places  has  a  shale  parting  near  the  middle.  The  Kennedy  was 
utilized  in  railroad  construction  work  at  a  mine  near  the  end  of  the  Sandy 
Ridge  tunnel  (location  144,  elevation  1,831  feet  S.),  where  it  is  3  to  7 
feet  thick  and  contains  shale  partings  of  irregular  thickness.  The  over- 
lying rock  is  15  feet  of  drab,  fine-grained  sandstone  that  needs  little  tim- 
bering in  the  rooms,  and  30  feet  of  coarse  massive  sandstone  shows  in  cuts 
below  the  coal. 

There  are  comparatively  few  exposures  on  the  east  side  of  the  river, 
but  it  may  be  safely  assumed  that  the  Kennedy  is  as  irregular  there  as 
along  the  railroad.  A  drift  half-a-mile  south  of  Nora  (location  145, 
elevation  1,580  feet  B.,  fig.  15,  section  145)  shows  coal  35  inches  thick, 
separated  from  sandstone  above  and  below  by  only  a  few  inches  of  shale. 
A  quarter  of  a  mile  north  of  Nora  (location  146,  elevation  1,572  feet 
S.,  fig.  15,  section  146)  there  is  a  small  mine  in  3  to  5  feet  of  coal  that 
is  clear  except  for  irregular  sandstone  lenses.  An  analysis  of  coal  from 
this  mine  is  given  on  page  196  of  this  report.  A  small  mine  at  Stratton 
(location  147,  elevation  1,530  feet  H.  L.)  is  in  2  to  3  feet  of  coal.  The 
bed  has  also  been  utilized  about  a  mile  northwest  (location  148,  eleva- 
tion 1,500  feet  B.),  where  it  is  25  inches  thick.     Beside  the  wagon  road 
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near  the  mouth  of  Caney  Creek  (location  149,  elevation  1,493  feet  S.,  fig. 
15,  section  149)  there  is  a  small  mine  in  coal  54  inches  thick,  exclusive 
of  two  7-inch  shale  partings  near  the  top.  Caved  drifts  a  short  distance 
north  indicate  that  the  bed  is  as  irregular  here  as  in  the  tunnel  on  the 
opposite  side  of  the  river. 

Lower  Banner  coal  ted. — The  Lower  Banner  is  80  to  170  feet  below 
the  Upper  Banner.  It  is  separated  by  a  few  feet  of  shale  or  clay  from 
a  moderately  coarse  sandstone  underneath  that  is  a  fair  marker.  Its 
outcrop  is  less  than  400  feet  above  the  level  of  McClure  Eiver  and  extends 
a  considerable  distance  up  most  of  the  ti'ibutaries.  The  coal  is  more  regu- 
lar in  thickness  and  character  than  that  in  either  the  Kennedy  or  the 
Upper  Banner  bed ;  neverthless,  it  is  far  from  uniform.  The  bed  is  2 
to  3  feet  thick  north  of  Open  Fork  and  Hatchet  Branch  drainage  l)asins. 
It  is  rather  thin  or  split  by  a  shale  parting  in  most  of  the  Open  Fork 
basin,  but  contains  an  average  of  more  than  3  feet  of  coal  on  the  upper 
part  of  the  main  fork.  There  are  3  to  4  feet  of  coal  in  most  places  south 
and  southeast  of  Blair  and  Hatchet  branches;  although  the  lower  part 
of  the  bed  is  rather  impure  in  the  northern  part  of  this  area,  there  is  here 
a  large  body  of  coal  that  will  undoubtedly  be  mined  in  the  near  future. 

The  bed  is  poorly  exposed  in  a  stripping  at  water  level  on  Spraddle 
Branch  (location  150,  elevation  1,760  feet  B.)  and  is  reported  on  unveri- 
fiable  authority  to  be  2  to  3  feet  thick. 

On  the  tributaries  and  branches  of  Open  Fork  the  value  of  the  Lower 
Banner  is  impaired  in  many  places  by  a  shale  parting  near  the  middle. 
Near  the  head  of  the  main  fork,  however,  there  are  3  to  more  than  4  feet 
of  coal  in  one  bench.  The  shale  parting  is  14  inches  thick  in  a  small  mine 
on  Kush  Bi-anch  (location  151,  elevation  1,800  feet  B.),  with  21  inches 
of  coal  above  it  and  13  inches  below.  The  overlying  rock  is  10  feet  or 
more  of  bluish  shaly  sandstone.  Caved  drifts  on  Spring  and  ^liddle  forks 
do  not  indicate  that  the  bed  is  very  thick,  and  at  one  locality  (location  152, 
elevation  1,965  feet  B.)  it  contains  only  lli/o  inches  of  coal  with  2  inches 
of  shale  near  the  top.  A  partially  fdled  strip-pit  in  the  bed  of  Coon 
Branch  (location  153,  elevation  1,955  feet  S.)  and  a  road  exposure  nearly 
half-a-mile  north  indicate  about  30  inches  of  coal.  According  to  Stone 
this  bench  is  separated  by  21/0  feet  of  shale  from  a  lower  bench  of  coal  a 
foot  thick.  Northeast  of  this,  on  Open  Fork  (location  154,  elevation 
1,945  feet  B.,  fig.  15,  section  154),  the  Lower  Banner  is  3  feet  thick  and 
140  feet  below  the  Upper  Banner  outcrop.  Nearly  a  mile  south  (location 
155,  elevation  1,970  feet  B.,  fig.  15,  section  155)  another  small  mine  is  in 
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about  4  feet  of  coal  with  overlying  sandy  shale.  The  following  measure- 
ments show  the  character  of  the  bed  farther  south,  the  first  having  been 
made  in  a  small  mine  at  the  mouth  of  Dismal  Fork,  and  the  second  in  a 
drift  40  feet  below  the  Open  Fork  road : 

Sections  of  Lowe?-  Banner  coal  bed  near  head  of  Open  Fork. 


Sandstone. 

Coal  .  .  , 
Shale    .  .  . 

Coal  ... 
Clay    

Coal  .  .  , 
Shale    .  .  .  , 

Coal    . . 


Coal    .  .  . 
Partings 


)50  fei 

Ft. 
2 

Bt  B.) 

in. 
2 

4 

11/2 

11/2 

3 

11/2 

7 

(Location  157.  elevation   1.955  feet 
S.,  Fig.  15,  Section  157.) 

Sandstone.                          Ft.       in. 

Coal    2         7 

Shale    3 

Coal    3 

Shale 2yo 

Coal    3 

Shale    3 

Coal    1         3 

3 

7 

Coal    4         4 

Partings     81/4 

Another  small  mine  on  Open  Fork  (location  158,  elevation  1,960  feet 
B.)  contains  32  inches  of  clear  coal  at  the  top  and  27  inches  of  coal  with 
several  shale  partings  at  the  bottom.  Less  than  a  mile  north  (location 
159,  elevation  1,935  feet  B.)  there  are  32  inches  of  coal  in  the  bed.  Xorth- 
east  of  this  locality,  on  Long  Branch  of  McClure  River  (location  160,  eleva- 
tion 1,930  feet  B.),  the  coal  is  34  inches  thick.  In  the  next  hollow  to 
the  south  (location  161,  elevation  1,900  feet  B.,  fig.  15,  section  161)  the 
bed  is  41  inches  thick,  but  with  thin  shale  layers  in  the  lower  8  inches. 
Underlying  the  coal  bed  is  6  feet  of  hard  clay  and  the  overlying  rock  is 
clay  shale.  A  short  distance  south  of  this  (location  162,  elevation  1,910 
feet  B.)  a  small  mine  used  by  railroad  contractors  is  in  32  inches  of  coal 
with  rather  soft  clay  underneath  and  sandstone  above  separated  from  the 
coal  by  over  2  inches  of  clay.  The  following  sections  show  the  character  of 
the  bed  at  the  head  of  Trammel  Branch : 

Sections  of  Lower  Banner  coal  hed  at  head  of  Trammel  Branch. 


(Location  163,  elevation  2,136  feet 
S.,  Fig.  15,  Section  163.) 

Sandstone.  Ft.  in. 

Shale    1  2 

Coal,   clear    3  9 

Clay    3 


Coal 


(Location  164,  elevation  2,145  feet 
B.,  Fig.  15,  Section  164.) 

Ft.  in. 

Shale    2  9 

Coal    3  4 

Shale    7 

Coal,  bonjr 8 

Clay,  soft 6 


Coal    ... 
Partings 
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A  small  mine  near  the  head  of  McClure  Eiver  (location  165,  elevation 
2,075  feet  B.)  is  in  45  inches  of  coal,  with  6  inches  more  separated  from 
its  top  by  26  inches  of  shale.  A  lower  bench  of  6  inches  is  reported  to  be 
separated  from  the  main  part  of  the  bed  by  4  inches  of  shale.  The  next 
exposure  found  east  of  the  river,  in  going  down  the  McClure,  is  at  a  small 
mine  opposite  Bear  Hollow  (location  166,  fig.  15,  section  166),  where 
the  bed  is  37  inches  thick.  A  small  drift  beside  the  Koaring  Fork  road 
(location  167,  elevation  1,955  feet  S.,  fig.  15,  section  167)  is  in  3  feet 
of  coal  that  is  slightly  bony  at  base  with  sandstone  above.  This  thickness 
is  less  than  the  average  of  the  Lower  Banner  on  Eoaring  Fork  and  is  also 
less  than  that  of  the  same  bed  in  the  next  hollow  north  (location  168, 
fig.  15,  section  168),  where  there  are  40  inches  of  coal  separated  from  a 
sandstone  roof  by  3  inches  of  shale. 

The  following  measurements  were  made  on  Hatchet  Branch,  the  first 
in  a  small  mine  on  the  right  fork  and  the  second  in  a  drift  beside  the 
wagon  road  on  the  left  fork : 

Sections  of  Lower  Banner  coal  bed  on  Hatchet  Branch. 

(Location  169,  elevation  1,905  feet  B.)  (Location  170,  elevation  1,871  feet  S.) 

Sandstone.  Ft.  in.  Sandstone. 

Shale,  black    10  Coal    

Coal,  clean    2         1  "Rash"  

Shale    %  Clay. 

Coal,  rather  dirtv.                 7 
Clay,  hard.  '  Coal    1        IIV2 


Ft. 

in. 

1 

IIV2 

1 

0 

Coal    2  8 

Parting    ^2 

The  "rash"  in  the  last  section  is  composed  of  interlaminated  layers 
of  coal  and  shale,  mixed  and  crumpled.  The  bed  has  the  same  section 
between  the  forks  of  Hatchet  Branch,  in  a  drift  just  100  feet  below  an 
opening  on  the  Upper  Banner  bed. 

Coal  31  inches  thick  was  measured  in  a  small  mine  in  the  Lower  Banner 
bed  on  the  right  fork  of  Buffalo  Creek  (location  171,  elevation  1,760  feet 
H.  L.),  the  overlying  rock  being  a  few  inches  of  shale  under  sandstone 
and  the  underlying  rock  8  feet  of  shale  over  sandstone.  A  slightly  greater 
thickness  is  reported  for  a  caved  opening  on  the  main  fork  of  Buffalo  Creek 
(location  172,  elevation  1,700  feet  B.).  On  Crooked  Creek,  however,  in 
a  drift  beside  the  wagon  road  (location  173,  elevation  1,744  feet  IL  L.), 
there  are  only  21  inches  of  coal  overlain  by  a  foot  of  shale  under  sand- 
stone. 

Upper  Banner  coal  bed. — The  outcrop  of  the  Upper  Banner  is  well  up 
in  the  hills  along  McClure  Eiver  and  extends  a  considerable  distance  up 
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the  chief  tributaries.  The  bed  is  characterized  by  a  very  thin  sandstone 
parting  near  the  middle,  and  overlain  by  sandstone  commonly  separated 
from  the  coal  by  shale.  North  of  Open  Fork'  and  Hatchet  Branch  little 
coal  was  found  in  this  basin  and  blooms  indicate  that  a  thickening  of  the 
first  shale  partings  above  and  below  the  thin  sandstone  layer  has  split  the 
Upper  Banner  into  three  benches,  neither  of  which  is  more  than  2  or  :> 
feet  thick.  These  partings  are  much  thinner  in  much  of  the  Open  Fork 
drainage  basin  and  on  both  sides  of  the  upper  part  of  the  McClure,  and 
there  are  in  places  five  or  six  feet  of  coal  in  the  bed.  The  value  of  this 
thick  coal  is  greatly  impaired  in  many  places  by  partings  that  are  suffi- 
ciently thick  to  make  the  ultimate  recovery  of  all  the  coal  doubtful.  In 
the  vicinity  of  Trammel  Branch  and  the  heads  of  McClure  Eiver  and 
Eoaring  Fork,  however,  the  Upper  Banner  is  in  splendid  condition  and  is 
being  utilized  by  the  Clinchfield  Coal  Corporation.  Mines  2  and  5  have 
already  taken  out  most  of  the  Upper  Banner  bed  between  Trammel  Branch 
and  the  head  of  the  McClure,  and  coal  is  being  mined  south  of  Knot 
Hollow  Branch  and  hauled  II/2  rniles  south  under  Sandy  Eidge  to  the  main 
mine  mouths  near  Dante.  The  bed  in  these  mines  averages  slightly  more 
than  5  feet  thick,  with  much  of  it  6  feet  and  some  7  feet,  and  sandstone 
and  shale  partings  aggregate  only  a  few  inches  in  thickness.  The  main 
entry  of  mine  6  at  Wilder  is  being  driven  southwest  towards  the  head  of 
Eoaring  Fork  and  the  northeastern  workings  of  mine  2,  in  coal  averaging 
6  feet  thick. 

If  the  following  measurement,  made  in  a  small  abandoned  mine  on 
Eush  Branch  of  Open  Fork,  is  of  the  Upper  Banner,  as  appears  probable, 
the  bed  is  badly  split  by  partings  in  this  district.  There  is  a  possibility 
however,  that  the  bed  measured  is  the  Splash  Dam. 

Section  of  Upper  Banner  (?)  coal  bed  on  Rusli  Branch. 

(Location  174,  elevation  1,973  feet  C.  C.  C.)  p^        ^^ 

Sandstone,   buff    4 

Shale,  blue  to  black,  in  part  carbonaceous   1        10 

Coal     1  5 

Sandstone,  shaly    6 

Coal     2 

Shale,  very  sandy  at  top   7 

Coal     4 

Shale     1 

Coal    3 

Shale     1 

Coal     5 

Shale     4 

Coal,  bottom  not  seen   1  1  + 

Coal  in  lower  bench    2         3+ 

Partings     2         0 
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Xear  the  head  of  Spring  Fork  (location  175,  elevation  2,071  feet 
C.  C.  C,  fig.  15,  section  175)  the  Upper  Banner  consists  of  55  inches  of 
coal  with  114  inches  of  sandstone  15  inches  from  the  top  and  shale  over- 
lying the  coal  bed.  The  bed  is  thicker  on  Middle  Fork,  as  shown  b}-  the 
following  measurements  on  its  west  side,  the  first  being  in  a  small  mine 
11/2  miles  from  the  mouth  of  the  fork  and  the  second  near  the  mouth  of 
Kilgore  Branch  of  Middle  Fork : 

Sections  of  Upper  Banner  coal  bed  on  Middle  Fori-. 

(Location  176,  elevation  2,052  feet  (Location  177.) 

C.  C.  C,  Fig.  15,  Section  176.) 

Ft.  in. 

Sandstone    3 

Coal    1  5 

Sandstone    1 

Coal    1  51/2 

Clav    4 

Coal    3  4 


Coal    .  .  . 

Partings 


6 


2^0 


Shale. 

Ft. 

in. 

Coal    

8 

Shale    

31/0 

Coal      

1 

5 

Sandstone    

1% 

Coal    

1 

61/2 

Clav    

3 

Coal    

1 

1 

Clav    

1 

Coal    

6 

Coal    

5 

2 1  -i 

Partings    .  .  . 

1 

3 

The  first  clay  parting  below  the  thin  sandstone  layer  is  thicker  on 
Coon  Branch.  Stone  cites  a  drift  that  is  only  approximately  located  on 
the  map  accompanying  this  report  (location  178)  and  in  which  the  thick- 
ness of  the'  parting  is  reported  to  be  35  inches,  the  coal  above  it,  33  inches, 
and  the  coal  below  it,  41  inches.  There  is  an  inch  of  sandstone  15  inches 
below  the  top  of  the  upper  bench  of  coal.  A  drift  below  the  wagon  road 
farther  south  (location  179,  elevation  2,053  feet  S.)  shows  35  inches  of 
coal  in  what  is  probably  the  upper  bench  of  the  Upper  Banner,  and  there 
is  reported  to  be  41  inches  more  below,  separated  from  it  by  3  feet  .of 
shale. 

The  following  section  was  measured  near  the  head  of  iliddle  Fork  a 
mile  north  of  the  southern  boundarv  of  Dickenson  County : 


(Location  180,  elevation  2,170  feet  B.) 


Ft. 


Sandstone     5 

Calcareous   shale    

Coal     1 

Shale     

Coal     1 

Sandstone    

Coal     2 


in. 

9 

1/, 

2 

1 
11 


Coal    .  .  . 
Partings 


p.'. 
1'4 
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The  following  sections  were  measured  by  the  Clinchfield  Coal  Corpora- 
tion near  the  head  of  Middle  Fork  of  Open  Fork : 

(Location  181,  elevation  2,100  feet,  approx.) 

^^  Ft.       in. 

Shale     2         3% 

Coal     9 

Shale     1 14 

Coal     T/g 

Shale     % 

Coal     1          47/8 

Sandstone     1 14 

Coal     1            3/g 

Shale     y^ 

Coal     71/4 

Shale 2% 

Coal     1            3/g 

Shale     7% 

Coal     7% 

Coal    ,5         6% 

Partings     1          2 

(Location  182,  elevation  2,245  feet,  approx.) 

^*^  Ft.       in. 

Coal     IVg 

Shale     1% 

Coal     1        111/2 

Sandstone     1 14 

Coal     1          2% 

Shale     % 

Coal     • 5% 

Shale     8V-. 

Coal    6 

Coal     4         33/8 

Partings     1           % 

(Location   183,  elevation  2,255  feet,  approx.) 

^^  Ft.       in. 

Shale     % 

Coal     % 

Shale     % 

Coal     2          114 

Sandstone     1  % 

Coal     1          2V', 

Shale     % 

Coal     51/3 

Rash    134 

Coal 51/2 

Coal     4         3% 

Partings     414 

The  character  of  the  bed  near  the  head  of  the  main  branch  of  Open 
Fork  is  shown  b}-  the  following  measurements,  the  first  in  a  small  mine 
and  the  second  in  a  prospect: 


DETAILED  DESCEIPTION  OF  COAL  BEDS 


129 


Sections  of  Upper  Banner  coal  bed  near  head  of  Open  Fork. 


(Location  184,  elevation  2,140  feet 
B.,  Fig.  15,  Section  184.) 

Sandstone.  Ft 

Coal    

Sandstone    

Coal    

Shale    

Coal    


(Location   185,  elevation  2,100  feet 
B.,  Fig.  15,  Section  185.) 


m. 
4 
1 
4 


10 


Coal    .  .  . 
Partings 


6 


Sandstone. 

Coal    .  .  . 
Shale    

Coal    .., 
Clav    

Coal    .  .  . 
Sandstone 

Coal    .  . 
Shale    .  .  . 

Coal    . . 
Clav    

Coal    .. 
Clav    .... 

Coal    . . 


Ft. 


Coal    . . . 
Partings 


3 

8 

1 

5 

1 

11 

Vo 

1 

5 

3 

5 

4 

9 

5 

8 

1 

81/2 

The  thickness  of  the  Upper  Banner  in  the  mines  near  the  head  of 
McClure  River  has  been  mentioned  and  details  of  the  bed  are  .shown  in 
the  following  sections.  The  first  measurement  was  made  in  a  small  mine 
near  the  wagon  road  up  Trammel  Branch;  the  second  was  obtained  between 
Kent  Hollow  Branch  and  McClure  River,  in  the  workings  of  mine  Xo.  2 
of  the  Clinchfield  Coal  Corporation : 

Sections  of  Upper  Banner  coal  bed  near  head  of  McClure  River. 
(Location  186.) 


Ft.      in. 

Shale    6 

Coal    1        1 1  i/o 

Sandstone    1 

Coal    TV. 

Clay    i/o 

Coal    2         3 


Sandstone. 

Coal  .  .  . 
Sandstone 

Coal  . . . 
Sandstone 

Coal    . . . 


Ft. 

in. 

1 

10 

IV2 

1 

2V> 

V. 

2 

5 

Coal    . . . 
Partings 


10 
11/2 


Coal     .  .  . 
Partings 


51/, 


The  following  measurements  have  been  made  by  the  Clinchfield  Coal 
Corporation  near  the  head  of  Open  Fork : 

Section  of  Upper  Banner  coal  bed  near  the  head  of  Open  Fori'. 

(Location  187,  elevation  2,220  feet,  approx.) 

Coal     

Sandstone     

Coal     


Coal    .  . 
Parting 


Ft. 

in. 

1 

7y4 

1V4 

2 

8Vj 

4 

3% 

IV4 
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Section  of  Upper  Banner  coal  bed  near  the  head  of  Open  Fork. 

(Location  188,  elevation  2,266  feet.) 

Ft.  in. 

Coal    1  6 

Sandstone 1 1^ 

Coal     2  1  % 

Coal     3         71/^ 

I'aiting     ly^ 

Section  of  Upper  Banner  coal  bed  near  the  head  of  Open  Fork. 

(Location  189,  elevation  2,105  feet,  approx.) 

Ft.       in. 

Coal     2 

Sandstone     1 1^ 

Coal     1         9% 

Coal    3         9% 

Parting     I14 

The  following  measurements  were  made  in  Xo.  2  mine  of  the  Clinch- 
field  Coal  Corporation  at  places,  under  Sandy  Eidge,  where  samples  of 
the  coal  were  taken  for  analyses  from  the  upper  bench,  the  lower  bench  not 
being  exposed.  The  first  section  was  taken  on  the  left  side  of  the  mine 
workings  and  the  other  on  the  extreme  right. 


ion  of  Upper  Banner  coal  bed  in  Mine  No. 

poration. 

Coal    

2,  Clinch  fit 

zU  Coal  C01 

Ft.       in. 
1 

Shale     

9 

Coal    

2 

Shale,  sandv    

Coal     

1         4 

Sandstone     

IV, 

Coal     

Clay    

1 

Coal     ■. 

5 

Clay    

IV' 

Coal    

1         8 

Clay    

1 

Coal    

1         9 

- 

Coal 

6         5 

Partings     

An  analysis  of  this  coal  is  given  on  page  202. 
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Section  of  Upper  Banner  coal  bed  in  Mine  Xo.  2,  Clinchfield  Coal  Cor- 
poration. 

Ft.      in. 

Coal     1  71/2 

Sandstone    1 

Coal     1  6 

Clav    1 

Coal     3 

Clav    1 

Coal    2 

Coal     5         4% 

Partings     3 

An  analysis  of  this  coal  is  given  on  page  202. 

In  places  in  Xo.  2  mine  there  is  a  lower  bench  of  about  2  feet  thick- 
ness separated  from  the  main  bed  that  is  being  worked,  by  6  inches  to  2 
feet  of  shale. 

The  bed  is  thinner  and  more  irregular  on  Eoaring  Fork,  as  indicated 
by  the  following  sections : 

Sections  of  Upper  Banner  coal  bed  on  Roaring  ForJc. 

(Location  190,  elevation  2,110  feet  (Location   191,  elevation  2,125  feet 

B.,  Fig.  15,  Section  190.)  B.,  Fig.  15,  Section  191.) 


Ft. 

in. 

Ft. 

in. 

Coal    

1 

2 
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A  drift  on  Hatchet  Branch  (location  192,  elevation  2,000  feet  B.) 
shows  only  27  inches  in  the  Upper  Banner  bed,  including  3  inches  of  clay 
2  inches  below  the  top  of  the  coal.  The  overlying  rock  comprises  8  feet 
of  drab  shale  and  the  underlying  rock  18  inches  or  more  of  yellow  clay. 

Splasli  Dam  and  higher  coal  beds  in  Norton  formation. — There  are  coal 
beds  at  5  or  6  horizons  in  the  Norton  formation  above  the  Upper  Banner, 
but  most  of  them  are  everywhere  very  thin  and  were  laid  down  in  rather 
small  areas.  The  Splash  Dam  bed  lies  30  to  90  feet  above  the  Upper 
Banner  and  is  separated  from  it  chiefly  by  sandstone.  The  bed  is  thin 
in  most  places,  but  is  known  to  contain  3  to  4  feet  of  coal  in  the  southern 
part  of  the  Open  Fork  drainage  basin  and  is  probably  workable  in  a  few 
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other  areas  where  it  has  been  thoroughly  prospected.  The  Hagy  l)ed, 
which  is  about  185  feet  above  the  Upper  Banner,  was  found  to  contain 
24  to  30  inches  of  workable  coal  at  two  places. 

There  is  a  caved  prospect  in  the  Splash  Dam  bed  just  above  the  wagon 
road  up  Coon  Branch  of  Open  Fork  (location  193,  elevation  2,097  feet 
S.),  41  feet  above  the  top  of  the  Upper  Banner.  A  road  bloom  near  this 
indicates  that  the  bed  is  about  5  feet  thick,  including,  perhaps,  one  or  two 
thin  shale  partings.  A  drift  near  the  head  of  the  main  branch  of  Open 
Fork  (location  194,  elevation  2,190  feet  B.,  fig.  15,  section  194)  is  50 
feet  above  an  opening  in  the  Upper  Banner  and  is  in  coal  51  inches  thick. 
Farther  down  the  fork  (location  195,  elevation  2,110  feet  B.)  the  bed  is 
about  4  feet  thick,  including  two  shale  partings. 

The  following  measurements  of  the  Splash  Dam  l)ed  have  been  made  by 
the  Clinchfield  Coal  Corporation,  the  first  near  the  head  of  Middle  Fork, 
the  second  near  the  head  of  Open  Fork : 

Section  of  Splash  Dam  coal  bed  near  the  head  of  Middle  Fori'. 

(Location  196.) 
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Section  of  Splash  Dam  coal  bed  near  the  head  of  Open  Fork. 

(Location  197,  elevation  2,127  feet  C.  C.  C.) 
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The  Hagy  bed,  which  lies  under  a  conglomeratic  sandstone  in  this  basin, 
contains  34  inches  of  coal  on  Low  Gap  Branch  of  Spring  Fork  (location 
198,  elevation  2,285  feet  B.),  but  is  split  by  13  inches  of  shale  10  inches 
above  the  base.     A  partial  exposure  in  the  bed  of  a  tributary  of  Buffalo 
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Creek  (location  199,  elevation  2,055  feet  B.)  shows  30  inches  of  coal  at 
the  top  and  12  inches  at  the  bottom,  separated  by  an  interval  of  32  inches 
that  may  be  in  part  coal. 

Dorchestei'  and  Lyons  coal  beds. — The  Dorchester  and  Lyons  l)eds 
outci'op  only  close  to  the  tops  of  the  main  ridges  and,  consequently,  under- 
lie only  a  small  area.  The  Dorchester  is  10  to  25  feet  above  the  top  of 
the  thick  Gladeville  sandstone  and  in  places  is  split  into  two  Ijeds  10  or  20 
feet  apart.  The  Lyons  is  about  50  feet  higher  and  is  not  far  below  the  base 
of  a  conspicuous  white  siliceous  sandstone.  The  Lyons  is  poorly  exposed 
and  is  commonly  thin.  The  Dorchester  has  been  utilized  by  people  living 
on  the  ridges  and  appears  in  many  natural  exposures.  It  contains  2  to 
more  than  3  feet  of  coal  in  many  places,  but  several  shale  partings  greatly 
impair  its  value.    It  is  thickest  in  the  southern  part  of  the  basin. 

The  Dorchester  was  reported  to  be  2  feet  thick  in  post-holes  near  Big 
Oak  School,  north  of  Spraddle  Branch,  and  30  to  36  inches  thick  in  pits 
near  Smith  School,  south  of  the  same  stream.  Shale  partings  were  prob- 
ably included  in  the  thicknesses  given.  Many  l)looms  were  seen,  but  no 
reliable  measurements  were  obtained  in  this  district. 

Two  small  mines  on  the  ridge  west  of  Spring  Fork,  the  first  near  Leek 
and  the  second  at  the  head  of  Low  Gap  Branch,  show  many  irregular 
partings  in  the  Dorchester: 

Sections  of  Dorchester  coal  bed  near  Led-. 
(Location  200,  elevation  2,615  feet  S.)  (Location  202,  elevation  2.585  feet  B.) 
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The  Dorchester  contains  35  inches  of  coal  and  4  inches  of  clay  1 1 
inches  below  the  to])  at  a  spring  on  the  ridge  between  House  and  Low  Gaj) 
branches  (location  201.  elevation  2,590  fei't  B.)  The  U])per  jiart  is  rather 
dirtv  and  is  overlain  hv  tlie  arailhueons  sliale  that  is  characteristic  of  the 
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bed;  friable  reddish  sandstone  outcrops  a  few  feet  below  the  coal.  A  coal 
bed  30  feet  above  the  one  previously  mentioned  is  said  to  be  2  feet  thick 
on  the  ridge  south  of  Low  Gap  Branch,  and  one  of  these  two  beds  is  re- 
ported, on  apparently  good  authority,  to  have  4  feet  of  clear  coal  near  the 
head  of  Spring  Fork  (location  203,  elevation  2,580  feet  B.).  At  Easnake 
School,  at  the  head  of  Coon  Branch,  shale  partings  that  are  very  irregular 
in  thickness  may  be  seen  in  a  small  mine : 

Section  of  Dorchester  coal  bed  at  head  of  Coon  Branch. 

(Location  204,  elevation  2.550  feet  B.) 
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Clear  coal  38  inches  thick  was  seen  in  a  small  mine  near  Smith  School, 
on  the  ridge  road  west  of  McClure  Eiver  (location  205,  elevation  2,673  feet 
H.  L.,  fig.  15),  section  205).  This  bed  may  be  a  little  higher  stratigraphi- 
cally  than  the  one  mined  at  Easnake  School.  Measurements  of  the  Dor- 
chester bed  made  on  Sandy  Eidge  Just  southwest  of  the  county  line  show 
from  2  to  3  feet  of  coal  with  1  to  3  shale  partings  each  several  inches 
in  thickness. 

There  is  sandstone  a-  short  distance  above,  as  well  as  below,  the 
Dorchester  on  Flat  Spur  and  neighboring  parts  of  Sandy  Eidge.  A  small 
mine  near  the  southern  part  of  Flat  Spur  (location  206,  elevation  2,798 
feet  H.  L.,  fig.  15,  section  206)  shoAvs  40  inches  of  coal  in  the  bed,  but 
with  a  parting  of  11  inches  of  shale  near  the  middle.  Eoad  blooms  in  the 
district  show  several  thin  coal  beds  in  a  distance  of  100  feet  above  the 
Dorchester,  but  the  Lyons  bed  is  nowhere  fully  exposed.  The  Lyons  is  30 
inches  thick  in  the  Sandy  Eidge  road  east  of  Eoaring  Fork  (location  207, 
elevation  2,840  feet  B.),  but  is  only  13  inches  thick  half-a-mile  north,  near 
the  school. 

No  complete  exposures  of  the  Dorchester  or  Lyons  beds  were  seen  on 
the  ridge  northwest  of  Flat  Spur,  but  the  former  bed  is  reported  to  be 
2  or  3  feet  thick  in  a  shallow  well  near  the  triangulation  station  at  the 
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head  of  Hatchet  Branch,  and  12  to  18  inches  thick  on  the  divide  between 
McClure  Eiver  and  Crooked  Branch  (location  208^  elevation  2,320  feet  B.). 

Blair  (ind  Eagle  coal  heels. — The  Blair  coal  lies  a  few  feet  above  a  ledge- 
making  sandstone  and  about  120  feet  above  the  base  of  the  Wise  fornuition. 
The  Eagle  is  about  60  feet  higher,  beneath  a  more  or  less  massive  sandstone. 
These  beds  ontci-op  only  on  Flat  Spur  and  a  few  of  the  highest  parts  of 
other  ridges.  The  Clintwood  coal  was  not  found,  though  its  horizon  out- 
crops in  a  small  area  on  the  end  of  Flat  Spur. 

The  Blair  bed  contains  20  inches  of  coal  and  3  inches  of  shale  on  the 
northern  part  of  Flat  Spur  (location  209).  On  the  southern  part  of  the 
spur  there  are  22  inches  of  coal  split  in  the  middle  by  a  9-inch  shale  parting. 

The  Eagle  bed  was  measured  at  the  head  of  Hollow  Branch   (location 

210,  elevation  2,830  feet  B.),  where  there  are  at  least  30  inches  of  coal 
in  a  lower  bench  and  6  inches  more  3  feet  higher.  Overlying  tiie  coal  bed 
are  22  inches  of  shale  under  a  thick  sandstone.  The  same  measurements 
were  obtained  in  an  opening  500  feet  to  the  north.  There  are  at  least  35 
inches  of  coal  in  the  Eagle  bed  on  the  east  side  of  Flat  Spur   (location 

211,  elevation  2,870  feet  B. ).  A  small  outlier  of  the  same  bed  north  of 
Roaring  Fork  (location  212,  elevation  2,890  feet  B.,  fig.  15,  section  212) 
contains  one  bench  of  coal  about  51  inches  thick  and  another  18  inches 
thick,  81/2  feet  above  the  first. 

LICK  CREEK. 

Geologic  outline. — Eocks  exposed  in  the  drainage  basin  of  Lick  Creek 
of  Russell  Fork  extend  from  about  180  feet  below  the  Kennedy  coal 
horizon  to  250  feet  above  the  base  of  the  Wise  formation.  The  Gladeville 
sandstone,  however,  appears  on>y  on  the  tops  of  high  ridges  and  the  Wise 
only  on  high  knobs  on  the  western  and  southern  borders  of  the  basin.  Stra- 
tigraphic  features  are  shown  graphically  in  the  generalized  columnar  sec- 
tions for  the  southeastern  and  central  parts  of  Dickenson  County  (PI. 
XIII),  the  intervals  being  nearly  the  maximum  shown  in  both  sections. 
The  graphic  records  of  borings  within  the  basin  (Pis.  IX  and  X)  show  the 
succession  of  rocks  below  the  surface,  and  those  of  holes  bored  on  the  ridges 
farther  south  and  southeast  (Pis.  IX  and  X)  are  applicable  in  a  gen- 
eral way  to  the  outcropping  rocks  of  the  basin.  Local  sections  13,  17,  19,  20, 
and  21  also  show  the  stratigraphic  succession,  as  well  as  general  sections  Ca 
and  Cb.  The  structure  except  near  the  mouth  of  Lick  Creek,  where  the 
proximity  of  a  shear  zone  has  caused  minor  complications,  is  simple  and 
dips  are,  in  general,  northwest  and  north  at  about  50  feet  per  mile. 
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The  Lick  Creek  basin  contains  a  number  of  coal  beds,  but  the  only  ones 
of  special  commercial  importance  are  the  Kennedy,  Lower  Banner,  and 
Upper  Banner.  (See  figs.  9,  10,  and  16.)  The  Kennedy  is  as  much  as  5 
feet  thick  in  places,  but  is  commonly  much  thinner.  The  Lower  Banner  is 
2  to  31/^  feet  thick  in  the  southern  part  of  the  basin  and  averages  less  else- 
where. The  Upper  Banner  is  the  most  important  bed,  especially  on  Beech 
Branch  and  neighboring  parts  of  Lick  Creek.  The  bed  contains  4  to  6 
feet  of  coal,  but  is  split  by  shale  partings  into  two  or  more  parts  except 
on  Beech  Branch  and,  possibly,  under  the  ridges  near  Flint  Gap  School. 
The  parts  of  the  bed  are  so  far  apart  in  most  places  that  they  must  be 
mined  separately,  and  in  places  neither  part  is  as  much  as  2  feet  thick. 

219  224  225  228  229  230 

Kennedy        Lower  Banner    Lower  Banner    Upper  Banner    Upper  Banner    Upper  Banner 

I'  1"   1°  1:1 ']'  i: 


Fig.   IG. — Sections  of  coal  beds  in  the  Lick  Creek  drainage  basin. 

Aily  coal  bed. — The  lowest  exposed  coal  bed  in  the  basin  is  the  Ally, 
which  is  about  90  feet  below  the  Kennedy  coal  horizon  and  outcrops  but 
little  above  the  level  of  Lick  Creek  from  near  its  mouth  nearly  to  Josh 
Branch.  As  exposed  in  a  drift  at  Aily  (location  213,  elevation  1,410  feet 
B.)  it  is  18  inches  thick  and  rests  upon  sandstone.  Overlying  the  coal  bed 
in  this  district  is  a  few  feet  of  sandy  shale  containing  fossil  plants  which  is 
overlain  by  thick  beds  of  sandstone.  The  Aily  is  19  inches  thick  at  the 
mouth  of  Hurricane  Branch  (location  214,  elevation  1,320  feet  B),  where 
it  has  the  same  types  of  overlying  and  underlying  beds. 

Kennedy  coal  bed. — The  Kennedy  is  250  to  320  feet  below  the  Upper 
Banner  and  outcrops  low  down  in  the  valley  of  Lick  Creek.  In  this  basin 
as  elsewhere  west  of  Russell  Fork  and  Indian  Creek,  the  Kennedy  is  very 
irregular  in  thickness,  ranging  from  a  few  inches  to  5  feet  or  more.     The 
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horizon  of  the  bed  is  easily  determined,  as  it  lies  only  a  few  feet  above  a 
conspicuous  coarse  and  massive  sandstone  and  underlies  shale  and  fine- 
grained sandstone  of  considerable  thickness. 

The  Kennedy  is  reported  a  little  more  than  2  feet  thick  near  the  mouth 
of  Lick  Creek  (location  215,  elevation  1,405  feet  B.).  The  bed  is  thicker 
farther  south,  for  it  is  reported  to  be  -4  feet  thick  at  the  mouth  of  the 
southern  Linn  Branch  (location  216,  elevation  1,5?5  feet  B.)  and  5  feet 
at  the  mouth  of  Cabin  Creek  (location  217,  elevation  1,580  feet  B.).  The 
accuracy  of  these  reports  could  not  be  verified.  The  following  section  was 
measured  on  Left  Fork,  half-a-mile  from  its  mouth : 

Section  of  Kennedy  coal  bed  on  Left  Fork  of  Lick  Creek. 

(Location  218,  elevation  1.480  feet  B.) 
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The  coal  is  35  inches  thick  on  Upper  Hurricane  Branch  (location  219, 
elevation  1,485  feet  H.  L.,  fig.  16,  section  219)  and  has  a  massive  sand- 
stone just  beneath  and  fossiliferous  shale  immediately  above. 

Lou'cr  Banner  coal  bed. — The  Lower  Banner  coal  is  50  to  110  feet 
below  the  Upper  Banner  and  outcrops  in  the  valleys  of  Lick  Creek  and  its 
tributaries  from  their  mouths  nearly  to  their  heads.  The  bed  has  not 
been  thoroughly  prospected,  but  prol)ably  averages  about  30  incho.>J  thick, 
being  in  general,  2  feet  or  less  in  the  northern  part  of  the  drainage  ba-sin 
and  2  to  3i/^  feet  in  the  southern  ])art.  The  overlying  rock  is  commonly 
a  very  sandy  shale  and  there  is  sandstone  a  few  feet  below  the  coal. 

The  Lower  Banner  is  at  least  18  inches  thick  at  Aily  (location  220. 
elevation  1,690  feet  B.),  where  all  of  the  bed  may  not  have  been  exjwsed. 
At  the  mouth  of  Wolfpen  Branch  (location  221.  elevation  1.853  feet  S.) 
the  overlying  rock  is  a  very  sandy  shale  and  the  coal  i.s  28  inches  tliick 
and  somewhat  fractured  and  crushed.  A  stripping  in  16  inches  of  coal 
near  the  head  of  Wolfpen  Branch  (location  222,  elevation  1.930  feet  B.) 
has  not  reached  the  bottom  of  the  bed.  The  bed  is  reported  to  be  42  inches 
thick  near  the  head  of  Long  Branch    (location  223,  elevation   1,935  feet 
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B.)  ;  but  this  may  not  be  accurate.  Less  than  half-a-mile  north,  near 
Debusk  (location  224,  elevation  1,915  feet  B.,  fig.  16,  section  224),  the 
bed  is  32  inches  thick,  including  2  inches  of  shale  2  inches  from  the  top. 
The  Lower  Banner  consists  of  33  inches  of  clear  coal  in  an  opening  on 
Low  Gap  Branch  (location  225,  elevation  1,950  feet  B.,  fig.  16,  section 
225.) 

The  only  measurement  of  the  bed  obtained  east  of  the  lower  part  of 
Lick  Creek  is  on  Hurricane  Branch  (location  226,  elevation  1,680  feet 
B.),  where  it  is  at  least  19  inches  thick  and  contains  two  verv*  thin  shale 
partings.    It  is  possible  that  all  of  the  bed  was  not  seen  at  this  place. 

Upper  Banner  coal  heel. — The  outcrop  of  the  Upper  Banner  is  300  to 
500  feet  above  stream  level  along  most  of  Lick  Creek  and  extends  up  its 
tributaries  nearly  to  their  heads.  The  characteristics  of  the  bed  are  much 
the  same  as  on  lower  !McClure  Eiver.  On  the  upper  part  of  Beech  Branch 
the  coal  is  -1  to  6  feet  thick  and  contains  only  thin  partings,  being  evi- 
dently part  of  the  body  of  thick  coal  on  Mill  Creek  and  Squirrel  Camp 
Branch  of  the  McClure.  At  the  mouth  of  Beech  Branch,  however,  the 
partings  thicken  and  the  coal  splits  into  tsvo  or  three  separate  benches  to 
both  the  north  and  south  on  Lick  Creek.  The  distance  between  the  two 
principal  benches  on  the  creek  near  Beech  and  Turkey  branches  and  Aily 
is  only  a  few  feet  and  the  lower  bench  is  as  much  as  3  feet  thick.  About 
a  mile  south  of  Aily  the  two  benches  are  45  feet  apart.  Comparatively 
little  is  Ivuowu  about  the  Upper  Banner  in  the  southern  and  northeastern 
parts  of  the  Lick  Creek  drainage  basin,  but  there  are  indications  that  the 
bed  is  split  into  at  least  two  distinct  and  rather  thin  benches  in  all  of  that 
territorv'  except  near  Flint  Gap  School.  The  1-iach  sandstone  parting  that 
is  characteristic  of  the  Tapper  Banner  is  near  the  middle  of  the  upper  bench 
where  the  bed  is  split. 

Coal  in  a  drift  on  a  spur  east  of  the  northern  Linn  Branch  (location 
227,  elevation  1,710  feet  B.)  is  said  to  be  only  18  inches  thick  and  is  evi- 
dently in  the  lower  bench  of  the  Upper  Banner,  as  massive  sandstone  shows 
just  below  it.  As  shown  by  the  following  two  measurements,  the  parting 
between  the  two  benches  is  only  28  iaches  thick  on  the  spur  west  of  Turkey 
Branch  and  is  4  inches  thick  near  the  head  of  Beech  Branch.  The  upper 
part  of  the  Beech  Branch  section  was  measured  by  Stone,  and  a  7-inch  coal 
bench  was  found  about  8  feet  above  the  principal  bed. 
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Sections  of  Upper  Banner  coal  bed  on  Turl-ey  and  Beech  branches. 

(Location  228,  elevation  1,763  feet  (Location  229,  elevation  1,724  feet 

C.  C.  C,  Fig.  16,  Section  228.)  C.  C.  C,  Fig.  16,  Section  229.) 
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Shale,   carbonaceous  5  Coal    2 

Coal    6  Sandstone    1 

Sandstone    1  Va  Coal    1  1 

Coal,  in  part  bony       1  V2  Clay    4 

Shale    '  .      2         4  Coal    3 

Coal    1  Clay    1 

"Rash"    V2  Coal   (reported)    ....      2         7 


Coal    1 


Coal 


Coal    5         2  Partings     71/2 

Partings     2        11 

An  opening  on  Laurel  Branch,  west  of  Flint  Gap  School  (location 
330,  elevation  1,960  feet  B.,  fig.  16,  section  230)  shows  33  inches  of 
coal,  with  an  inch  of  shale  14  inches  from  the  top  and  an  inch  of  sandstone 
a  foot  from  the  bottom.  The  lower  part  of  the  Upper  Banner,  seen  on 
Turkey  and  Beech  branches,  was  not  found  here,  though  the  parting  between 
it  and  the  upper  part  is  only  a  foot  thick  a  mile  northeast,  on  Breeden 
Branch  of  Fryingpan  Creek. 

The  Upper  Banner  is  reported  to  be  43  inches  thick  near  the  mouth 
of  Big  Branch  of  Left  Fork  (location  231,  elevation  1,820  feet  B.),  but 
the  thickness  of  shale  partings  is  not  known. 

Coal  beds  above  Ihe  Upper  Banner. — Coal  was  found  at  a  number  of 
placets  at  liorizons  higher  than  that  of  the  l4)])er  Banner,  but  in  nearly  all 
cases  it  was  too  thin  to  be  of  even  local  im])ortance.  The  Splash  Dam 
bed,  whicli  is  about  50  feet  above  the  Upper  l>aiiiuM-,  is  proliably  2  or  ;> 
feet  thick  in  small  areas,  and  one  or  more  higher  coal  beds  in  the  Norton 
formation  may  be  in  ]daces  2  feet  thick.  The  Dorchester  and  Lyons  beds, 
near  the  base  of  the  Wise  formation,  are  i)oorly  exposed  and  occupy  only 
very  small  areas  on  some  of  the  ridge  toi)s.  The  Dorchester  is  reported 
to  be  3  feet  thick  at  a  stripping  on  Wamplcr  Kidgo,  at  the  head  of  S))ring 
Bi'aiieli  (location  232,  elevation  2,720  feet  11.  li.),  and  the  overlying  rock- 
is  a  fossilifcrous  clay  shale  that  is  very  soft  at  the  base.  In  the  road  near 
this  strip  ])it.  the  Lyons  bed  is  23  inches  thick.  The  Blair  and  Eagle  beds 
niulcilie  only  a  few  very  small  areas  on  the  highest  parts  of  the  ridges  and 
have  not  been  prospected. 
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FRYINGPAN  CREEK. 

Geologic  outline. — All  of  the  Norton  formation  except  the  lower  150 
feet  is  exposed  in  the  Fryingpan  Creek  drainage  basin,  the  Gladeville  sand- 
stone caps  some  of  the  highest  ridges,  and  350  feet  of  the  Wise  formation 
still  remain  on  part  of  Wampler  Kidge.  The  stratigraphic  character  of  the 
rocks  both  above  and  below  drainage  is  shown  graphically  by  the  generalized 
columnar  sections  for  the  southeastern  and  central  parts  of  Dickenson 
County  (PI.  XIII),  by  the  logs  of  numerous  borings  in  the  southeastern 
part  of  the  County  (Pis,  IX  and  X),  and  by  general  sections  Cb,  Ce,  and 
Cf.  Exposed  rocks  are  also  shown  in  local  sections  14,  16,  and  21.  There 
is  a  general  thinning  of  strata  to  the  north,  though  the  sandstone  overlying 
the  Upper  Banner  coal  bed  thickens  slightly  in  that  direction. 

The  direction  of  the  dip  is,  in  general,  northwest  at  50  to  250  feet  per 
mile,  but  in  part  of  the  basin  the  dip  is  nearly  due  west  and  in  another 
part  due  north.  Xorth  of  Bucu,  moreover,  there  is  a  small  dome,  so  that 
some  dips  in  that  district  are  to  the  south  and  east.  In  a  small  area  near 
Priest  Fork  and  neighboring  parts  of  Fryingpan  Creek,  there  are  in 
places  steep  and  irregular  dips  caused  by  buckling  and  shearing,  associated 
with  the  Eussell  Fork  fault.  It  is  almost  certain  that  all  the  exposed  rocks 
in  this  area  are  of  Xorton  age,  but  no  attempt  has  been  made  to  define  the 
position  of  coal  outcrops  and  structure  contours  on  the  map. 

Very  little  coal  was  found  in  the  northern  part  of  the  basin  and  it  is 
not  likely  that  many  beds  more  than  2  or  3  feet  thick  are  present.  The  Ken- 
nedy is  locally  thick,  but  is  thin  in  most  places.  In  the  west-central  and 
southern  parts  of  the  basin,  however,  there  is  thick  coal  in  parts  of  the 
Tiller  'and  JaAvbone,  Raven,  Lower  Banner,  and  Upper  Banner  beds,  as 
well  as  coal  about  4  feet  thick  in  an  outlier  of  the  Eagle  bed  that  is  too 
small  in  area  to  be  of  commercial  significance.  (See  figs.  9,  10,  and  IT.) 
The  Tiller  and  Jawbone  coals,  which  are  so  close  together  that  they 
are  practically  one  bed,  contain  4  to  6  feet  of  slightly  impure  coal  where 
they  are  exposed  on  Fryingpan  Creek  near  Bucu.  The  united  beds  prob- 
ably also  form  a  thick  mass  in  the  region  east  and  southeast  of  Bucu,  where 
they  are  below  drainage  levels.  The  Raven  bed  is  less  than  30  inches 
thick  in  most  places,  but  is  as  much  as  41/2  feet  thick  a  short  distance 
south  and  southeast  of  Bucu.  The  Lower  Banner  is  a  clear  bed  2  to  4 
feet  thick  between  Lick  Branch  and  Sandy  Ridge.  The  Upper  Banner 
includes  3  to  7  feet  of  recoverable  coal  between  Breeden  and  Hardin 
branches  and  in  the  district  east  of  Fryingpan  Creek  and  south  of  Lick 
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Branch.  Elsewhere  the  thickening  of  a  shale  parting  is  thought  to  separate 
the  bed  into  two  parts,  though  it  is  possible  that  more  extensive  pros- 
pecting may  increase  the  known  acreage  of  thick  coal. 

Tiller  and  Jaivhone  coal  beds. — The  Tiller  and  Jawbone  beds  lie  750  to 
825  feet  below  the  Upper  Banner  horizon,  and  are  only  a  few  inches  apart 
where  they  are  exposed  on  Fryingpan  Creek  between  Hardin  and  Lick 
branches.  There  is  a  thin  sandstone  stratum  a  few  feet  above  the  coal, 
separated  from  it  by  shale,  and  a  siliceous  conglomeratic  sandstone  a  few 
feet  below  it.  The  coal  is  4  to  6  feet  thick  where  openings  were  found,  but 
is  rather  impure  and  commonly  contains  a  thick  parting  of  shale  mixed 
with  coal  ("rash"). 

The  bed  has  been  utilized  at  several  openings  at  Bucu.  In  a  small 
mine  on  the  west  side  of  the  creek  (location  233,  elevation  1,522  feet  S.) 
there  are  42  inches  of  coal  that  is  somewhat  bony  in  the  middle,  overlain 
by  10  feet  of  shale,  and  underlain  by  at  least  24  inches  of  coal  and  clay 
mixed  and  interfoliated,  and  with  slickensided  surfaces.  That  all  of  the 
bed  is  not  exposed  is  indicated  by  the  following  section,  measured  in  an- 
other small  mine  a  short  distance  south : 

Section  of  Tiller-  and  Jawbone  coal  beds  at  Bucu. 

(Location  234,  elevation  1,406  feet  S.,  Fig.  17,  Section  234.) 

Ft.       in. 

Shale,  yellowish-gray,  argillaceous    1 

Coal    3         9 

Shale,    in    pert   mixed   with   coal,    irregularly   foliated    along 

curved   surfaces    2         9 

Coal,  not  well  exposed   2 

Coal    5         9 

Parting    2         9 

The  upper  bench  of  coal,  45  inches  thick,  is  mined  on  a  small  scale  in 
front  of  the  store  at  Bucu  (location  235,  elevation  1,525  feet  IT.  L.). 
Near  the  wagon  road,  a  little  more  than  half-a-mile  north  of  Bucu  (loca- 
tion 236,  elevation  1,565  feet  B.),  the  coal  is  40  inches  thick  and  all 
except  the  upper  10  inches  is  foliated  and  slickensided.  The  roof  is  4 
feet  of  thin-bedded  sandstone.  The  coal  is  reported  to  be  about  the  same 
thickpess  half-a-inile  down  the  creek  and  a  thick  coal  bloom  shows  in  the 
road. 

A  bed  that  lies  25  to  60  feet  above  the  Tiller  and  Jawbone  commonly 
contains  less  than  30  inches  of  coal  in  this  basin  and  is  less  than  a  foot 
thick    in    many   jilaccs.      llalf-a-mile   west   of   tlio   mouth   of    Priest    Fork 
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(location  237,  elevation  1,390  feet  B. )  this  bed  is  21  inches  thick,  but  is 
split  by  shale  a  short  distance  down  the  creek  into  two  parts.  An  exposure 
at  stream  level  at  the  mouth  of  Hardin  Branch  (location  238,  elevation 
1,425  feet  B.)  contains  17  inches  of  coal  under  50  feet  of  thin-bedded 
sandstone  and  sandy  shale.  At  Bucu  the  coal  is  about  20  inches  thick 
and  25  feet  above  the  Tiller  and  Jawbone  beds. 

Raven  and  associated  coal  beds. — The  Raven  bed  is  110  to  200  feet  above 
the  Jawbone  horizon  and  is  thin  in  most  places.  It  contains  24  to  30 
inches  of  coal  in  places  in  the  northern  part  of  the  liasin  and  2  to  41/^  feet 
on  Lick  Branch  and  neighboring  parts  of  Fryingpan  Creek ;  elsewhere  it 
is  thin  and  commercially  unimportant.  There  is  also  coal  at  four  or  five 
horizons  between  the  Eaven  and  Kennedy  beds,  but  no  exposure  of  more 
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Fig.  17. — Sections  of  coal  beds  in  the  Fryingpan  Creek  drainage  basin. 

than  2  feet  of  coal  was  seen  and  it  is  prol)able  that  these  beds  are  every- 
where thin.  There  are  no  reliable  stratigraphic  markers  in  this  part  of  the 
section,  so  that  the  identification  of  the  Raven  is  diflicult  and  in  places 
may  be  in  error. 

The  Raven  bed  is  31  inches  thick,  including  an  inch  of  shale  in  its 
lower  half,  at  a  small  mine  near  Bucu  (location  239,  elevation  1,640 
feet  B.,  fig.  17,  section  239),  with  a  thin-bedded  sandstone  overlying  the 
coal.  On  the  opposite  or  south  side  of  Cabin  Branch  the  bed  is  15  feet 
lower  and  there  is  a  foot  of  coal  6  feet  above  the  thicker  bench.  An 
exposure  of  27  inches  of  coal  with  a  dark  blue  shale  overlying  the  bed  near 
steam  level  at  Lick  Branch  School  (location  240,  elevation  1,650  feet 
B.)    may   be   the   Raven,   but   is   probably   a   bed   a   short   distance   above 
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it.  A  small  mine  above  the  road  near  the  mouth  of  Lick  Branch  (loca- 
tion 241,  elevation  1,613  feet  S.,  fig.  IT,  section  241)  is  certainly  in  the 
Eaven  bed.  The  overlying  rock  is  sandstone  and  the  bed  contains  54  inches 
of  coal  with  a  7-inch  shale  parting  15  inches  from  the  top.  The  Eaven 
appears  to  be  in  two  benches  about  30  feet  apart  farther  south,  and  the 
upper  bench  is  reported  to  be  about  3  feet  thick  in  a  stream  cut  at  the  mouth 
of  Breeden  Branch  (location  242,  elevation  1,403  feet  H.  L.). 

Coal  16  inches  thick  is  exposed  at  the  level  of  a  small  tributary  of 
Priest  Fork  (location  243,  elevation  1,340  feet  B.).  The  irregular  laminae 
of  the  coal  have  slickensided  surfaces  caused  by  movement  along  the  bed, 
and  the  irregular  dips  of  strata  in  the  vicinity  make  it  uncertain  whether 
this  is  the  Eaven  or  one  of  the  higher  beds.  The  same  features  characterize 
an  exposure  beside  the  path  on  Priest  Fork  (location  244,  elevation  1,400 
feet  B.),  where  the  coal  is  22  inches  thick.  Farther  up  Priest  Fork  (loca- 
tion 245,  elevation  1,455  feet  B.)  an  opening  in  what  is  probably  the  upper 
bench  of  the  Eaven  bed  shows  22  inches  of  coal  split  in  the  middle  by  5 
inches  of  shale  and  dipping  2°  west  of  south.  Both  benches  are  exposed 
opposite  a  house  half-a-mile  southeast  of  the  last  mentioned  locality,  as 
follows : 

Section  of  Raven  coal  led  on  Priest  Fori-. 

(Location  246,  elevation  1,.510  feet  B.) 

Ft.       in. 

Shale,  blue  to  dark  drab,  with  coal  streak  near  base 5         6 

Coal     !) 

Clay  and  coal,  mixed 2^/4 

Coal     1  IVa 

Concealed     13 

Sandstone,   medium-grained    5 

Coal   bloom    

Coal    1        1014 

Partings     2% 

One  of  tlie  \)(h\)^  between  the  Eaven  and  Kennedy  horizons  is 
19  inches  thick  where  exposed  in  the  bottom  of  a  small  hollow  near  Abners 
Gap  (location  247,  elevation  1,560  feet  B.).  Coal  16  inclies  thick  may  be 
seen  by  the  road  nenr  tlie  forks  of  Priest  Fork.  l)ut  the  irregular  dips  of 
strata  in  tlie  vicinity  make  its  correlation  doubtful. 

Kenned II  coal  bed. — The  Kennedy  lies  280  to  380  feet  below  the  Upper 
Banner  hoi'izon,  the  distance  decreasing  to  the  north.  It  has  not  been  pros- 
pected iiiucli  in  tbis  basin,  so  that  its  thickness  is  not  well  known.  Its 
character  in   neiubborinu-  basins  suagests  that  it  is  irregular  in  thickness. 
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being  generally  thin,  but  in  places  thickening  to  a  bed  of  workable  pro- 
portions.   It  contains  64  inches  of  coal  at  one  place,  as  described  below. 

The  Kennedy  appears  to  be  about  3  feet  thick  in  a  caved  drift  on 
Eock  Lick  Branch  (location  248,  elevation  1,540  feet  B.).  There  are  39 
inches  of  clear  coal  with  sandstone  immediately  above  and  below  the  bed 
in  a  small  mine  near  the  mouth  of  Breeden  Branch  (location  349,  eleva- 
tion 1,655  feet  B.).  Xear  the  head  of  Fryingpan  Creek  (location  250, 
elevation  1,950  feet  B.)  the  bed  is  only  15  inches  thick,  but  it  is  much 
thicker  in  at  least  one  place  in  the  northern  part  of  the  basin,  as  shown 
in  the  following  section  : 

Section  of  Kennedy  coal  bed  1  mile  southwest  of  the  mouth  of  Priest  Fork. 

(Location  2.51,  elevation  1,.570  feet  B.,  Fig.  17,  Section  251.) 

Sandstone.  Ft.  in. 

Coal     1  3 

Shale     5 

Coal    2  3 

Shale  and  fine-grained  sandstone   4 

Coal     1  10 

Sandstone.  

Coal    5  4 

Partings     9 

Lower  Banner  coal  bed. — The  Lower  Banner  lies  about  100  feet  below 
the  Upper  Banner.  No  complete  measurements  were  obtained,  but  the 
bed  is  reported  to  be  nearly  free  from  shale  partings  and  to  contain  2  to 
4  feet  of  coal  in  the  southern  part  of  the  basin,  near  Sandy  Eidge  and  as 
far  north  as  Lick  Branch.  A  thickness  of  34  inches  of  clear  coal  measured 
above  the  wagon  road  at  the  head  of  Fryingpan  Creek  (location  252,  eleva- 
tion 2,220  feet  B.)  is  below  rather  than  above  the  average  for  this  district. 
North  of  Lick  Branch  the  bed  is  probably  thinner  in  most  places  and  may 
be  absent  in  part  of  the  district  between  lower  Fryingpan  Creek  and  Eussell 
Fork. 

Upper  Banner  coal  bed. — The  Upper  Banner  lies  only  a  few  hundred 
feet  below  the  tops  of  the  higher  ridges  in  this  basin,  and  is  a  thick  and 
important  bed  in  two  districts,  where  it  includes  3  to  7  feet  of  coal,  the 
characteristic  very  thin  sandstone  parting,  and  two  or  more  shale  partings 
commonly  aggregating  less  than  1  foot  in  thickness.  One  of  these  districts, 
as  now  known,  lies  between  the  heads  of  Breeden  and  Hardin  branches  and 
will  probably  be  shown  by  additional  prospecting  to  extend  somewhat 
farther  north  and  south.  The  other  district  is  in  the  area  east  of  the 
upper  part  of  Fryingpan  Creek  and  south  of  Lick  Branch.  Outside  these 
districts  the  principal  shale  parting  below  the  thin  sandstone  layer  thickens 
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and  separates  the  bed  into  two  benches,  each  containing  less  than  3  feet 
of  coal.  Nothing  is  known  about  the  condition  of  the  bed  east  of  Frying- 
pan  Creek  and  north  of  Lick  Branch,  but  it  is  probable  that  it  is  split  into 
two  benches  in  nearly  all  of  the  basin  and  that  both  benches  thin  to  the 
north. 

The  most  southern  measurement  was  obtained  in   a  drift  below  the 
wagon  road  on  the  upper  part  of  Breeden  Branch,  and  is  as  follows : 

Section  of  Upper  Banner  coal  bed  on  Breeden  Branch. 

(Location  253,  elevation  1,925  feet  B.,  Fig.  17,  Section  253.) 

Ft.       in. 

Shale,  sandy    2 

Coal    ...\ 9 

Clav,  carbonaceous    5^4 

Coal    111/2 

Sandstone,   carbonaceous    1 

Coal     1  Yz 

Shale     1  Vz 

Coal     3         6 


Coal     .  . . 
Partings 


The  partings  are  thinner  at  the  head  of  Hardin  Branch,  where  the 
total  bed  is  reported  to  he  6  or  T  feet  thick  at  two  caved  prospects  (loca- 
tions 254  and  255,  elevation  1,990  feet  B.),  lying  under  a  massive  sand- 
stone 35  to  50  feet  thick.  The  following  two  measurements  in  the  same 
locality  are  cited  by  Stone: 

Sections  of  Upper  Banner  coal  bed  on  Hardin  Branch. 


Shale,     \uider 

Ft. 
sand- 

in. 

6 
11 

V2 
10 

ly* 
5 

6 

6 

Shale    

Ft. 

in. 
4 

stone     .  .  . 

Coal    

Coal,  laminated    .  . 
Coal 

9 

Coal    

Clav    

14 
9  " 

Coal    

Sandstone    . . . 

......      1 

Sandstone    

Coal    

1 

IH' 

Coal    

Clav    

Coal,  laminated    .  . 
Shale 

4 
10 

Coal    (seen) 

2 

Coal    

Shale 

..      1 

5 
1 

Coal    .  .  .  . 

5 

8 

Coal    

1 

6 

Partings  . 

Coal    

Partings     

5 
1 

The  following  two  sections  show  the  character  of  the  bed  in  tlio  district 
soutli  of  Lick  l^ranch.     The  first  section  is  cited  from  Stone's  report  and 
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the  location  is  only  approximate ;  the  second  is  from  an  opening  on  a  spur 
southeast  of  the  mouth  of  Lick  Branch.  Other  measurements  are  given 
in  the  description  of  the  Upper  Banner  in  the  Indian  Creek  drainage  basin. 

Sections  of  Upper  Banner  coal  bed  south  of  Lich  Branch. 

(Location  256,  elevation  2,340  feet   ?)  (Location  2.57,  elevation  2,310  feet 

B.,  Fig.  17,  Section  257.) 

Ft.       in.  Sandstone.  Ft.       in. 

Shale,  under  sandstone                8                  Coal    11 

Coal    8              Sandstone     1 

Sandstone    1                  Coal    2 

Coal    1         7             Clay    61/2 

Clay  and  coal 1                             Coal    7 

Coal    1         5             Shale    2i/> 

Shale    3                 Coal    1         6V0 

Coal    1         3  


Coal    5  1/, 

Coal    4       11  Partings    10 

Partings     1  4 

Splash  Dam  and  higher  coal  beds. — There  is  coal  at  a  numl)er  of  horizons 
above  the  Upper  Banner,  but  only  one  complete  measurement  of  any  of 
them  was  obtained  in  this  basin.  It  is  probal^le  that  the  l)eds  in  the  Norton 
formation  above  the  Upper  Banner  are  less  than  3  feet  thick  everywhere, 
and  less  than  2  feet  nearly  everywhere.  The  Dorchester,  Lyons,  and  Eagle 
coal  beds,  in  the  Wise  formation,  occupy  small  areas  on  Wampler  Eidge 
and  measurements  of  them  have  been  given  in  the  description  of  coal  in  the 
Lick  Creek  and  upper  McClure  River  drainage  basins. 

The  Splash  Dam  bed  was  measured  at  one  place,  at  the  head  of  Hardin 
Branch  (location  258,  elevation  2,200  feet  B.),  where  it  is  23  inches  thick 
and  has  a  thin  band  of  sandstone  near  the  middle.  The  sandstone  is  much 
like  that  in  the,  upper  part  of  the  Upper  Banner  lied,  l^ut  the  stratigrahic 
relations  and  topographic  position  of  this  exposure  indicate  that  it  is  the 
Splash  Dam  bed  and  not  the  L'^pper  Banner  bed. 

INDIAN  CREEK. 

Geologic  outline. — Only  the  western  half  of  the  Indian  Creek  drainage 
basin  lies  within  Dickenson  County.  The  rocks  exposed  in  this  part  of  the 
drainage  basin  i]iclude  the  upper  100  feet  of  the  Lee  formation,  all  of 
the  Norton  formation,  and  the  lower  250  feet  of  the  Wise  formation.  The 
upper  part  of  the  Lee  appears  only  in  the  Left  Fork  of  Cane  Creek,  how- 
ever it  is  more  fully  exposed  just  east  of  the  county  Iwundary  in  Indian 
Creek.     The  Gladeville  and  Wise  were  found  only  in  small  outliers  on  the 
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hig'h  ridges  on  the  southwest.  The  stratigvaphic  succession  is  indicated  by 
generalized  sections  on  Plate  XIII,  by  local  sections  14,  15,  and  16,  by  drill 
records  (PI.  X),  and  by  general  sections  Ce  and  Cf. 

The  dominant  structural  feature  of  the  basin  is  the  Sourwood  Moun- 
tain anticline,  an  elongated  dome,  the  axis  of  which  lies  just  east  of  the 
county  boundary  for  the  greater  part  of  its  length.  It  has  rather  steep 
sides  and  comparatively  flat  top.  The  western  flank  of  the  anticline  lies 
largely  in  Dickenson  County  and  the  beds  dip  to  the  northwest  and  north 
at  80  to  400  feet  per  mile.  Pocks  of  Xorton  age  at  the  mouth  of  Indian 
Creek  dip  steeply  in  places  and  have  been  buckled  and  sheared  Ijy  the  Russell 
Fork  fault. 

The  Indian  Creek  drainage  basin  contains  exceptionally  thick  coal  in 
parts  of  the  Tiller,  Jawbone,  and  Upper  Banner  beds,  and  important  beds 
at  other  horizons.  (See  figs.  10  and  18.)  In  the  southern  and  central 
parts  of  the  basin  the  Tiller  and  Jawbone  are  so  close  together  that  they 
could  be  mined  as  one  bed  containing  T  to  15  feet  of  coal  and  underlying  a 
large  area.  The  upper  or  Jawbone  part  of  the  combined  beds  contains  sev- 
eral shale  partings  and  is  impure  in  places,  but  even  the  lower  or  Tiller  part 
alone  is  an  attractive  mining  proposition.  In  the  northern  part  of  the 
basin  the  Tiller  and  Jawbone  are  separated  by  70  feet  or  less  of  shale  and 
sandstone,  both  beds  being  thinner  than  in  the  districts  where  they  are 
united.  Where  the  beds  are  separated  the  Tiller  is  the  cleaner  and  thicker, 
being  especially  good  on  part  of  Lambert  Fork  and  under  the  ridges  north 
and  south  of  it. 

The  Upper  Banner  contains  about  oy^  feet  of  excellent  coal  on  Long 
Ridge,  near  the  head  of  Cane  Creek,  and  its  shale  partings  are  not  so 
thick  as  to  be  seriously  detrimental.  In  most  other  districts  the  Upper 
Banner  is  separated  into  two  parts  by  an  increase  in  the  thickness  of  one 
of  its  partings. 

Coal  less  than  3  feet  thick  is  common  at  a  number  of  horizons  and  in 
many  places.  Coal  beds  that  are  locally  3  to  4  feet  thick  are  the  Raven 
near  Sandy  Ridge,  and  the  Lower  Banner  near  u})per  Cane  Creek. 

Coal  beds  lower  than  lite  Tiller. — In  addition  to  several  thin  and  un- 
important coal  beds  in  the  basal  part  of  the  Norton  formation,  there  is  a 
fairly  persistent  bed  30  to  60  feet  below  the  top  of  the  Loe  formation. 
This  bed  is  2H  inches  thick  in  a  hollow  near  the  mouth  of  Lambert  Fork, 
half-a-niile  oast  of  the  ((luiity  line,  and  at  least  30  inches  thick  half-a-mile 
north. 
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Tiller  and  Jawbone  coal  beds. — The  Tiller  lies  800  to  880  feet  below 
the  Upper  Banner  horizon  and  outcrops  low  down  in  all  the  principal 
valleys.  Along  Cane  Creek  and  its  tributaries  and  the  upper  part  of  Indian 
Creek  it  combines  with  the  Jawbone  coal  to  fonn  a  remarkable  l)ed  con- 
taining 5  to  15  feet  of  coal.  The  upper  or  Jawbone  part  of  the  combined 
beds  contains  several  layers  of  shale  and  other  impurities  and  in  some 
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Fig.   18. — Sections  of  coal  beds  in  the  Indian   Creek  drainage  basin. 
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localities  could  not  be  profitably  mined.  There  are  also  layers  of  "rash," 
or  crushed  flaky  coal,  mixed  with  more  or  less  shale.  Some  of  the  "rash" 
might  be  utilized  for  certain  purposes,  but  most  of  it  is  simply  Avaste  that 
would  give  much  trouble  in  mining.  Along  lower  Indian  Creek  the  two 
beds  are  too  far  apart  to  be  mined  as  one. 

The  first  of  the  following  measurements  is  a  slight  modification  of  one 
cited  by  Stone  as  made  in  a  small  mine,  now  caved,  near  the  forks  of 
Cane  Creek.  Xorth  of  this  opening  the  coal  separates  into  two  or  more  thin 
beds.  The  second  measurement  was  made  at  one  of  two  openings  a  short 
distance  west  of  the  first. 

Sections  of  Tiller  and  Jawhone  coal  beds  about  1  mile  southwest  of  Duty. 

(Location  259,  elevation  1,600  feet  (Location  260,  elevation  1,56.5  feet 

B.,  Fig.  18,  Section  259.)  B.,  Fig.  18.  Section  260.) 
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Partings  are  less  detrimental  to  the  value  of  the  beds  south  of  the 
openings  just  described.  The  following  measurements  were  made  at  small 
strip  ])its :  the  first  at  the  level  of  Cane  Creek  and  the  second  near  the 
moutli  of  Middle  Foi'k.  Two  openings  on  the  south  side  of  Cane  Creek, 
near  these  strip  pits,  are  also  in  8  or  9  feet  of  coal  with  shale  partings  aggre- 
gating 10  to  20  inches.    The  sections  in  these  openings  are  as  follows: 

Sections  of  Tiller  and  Jawhone  coal  beds  near  foi-ls  of  Cane  Creek. 

(Location  261,  elevation  1,599  feet  (Location  262.  elevation  1.760  feet 

S.,  Fig.  18,  Section  261.)  B.,  Fig.  18,  Section  262.) 
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The  coal  is  at  its  best  on  the  upper  parts  of  Middle  and  Left  Forks  of 
Cane  Creek,  the  following  measurement,  made  at  a  strip  pit  less  than  a 
mile  north  of  Kiser  Gap,  being  typical : 

Section  of  Tiller  and  Jawbone  coal  beds  livo  and  one-half  miles  south  of 

Duty. 

(Location  263,  elevation  1,790  feet  B.,  Fig.  18,  Section  263.) 
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The  coal  is  exceptionally  thick  along  most  of  Cane  Gap  Creek  and  John 
Fork.  The  proportion  of  shale  in  the  Jawbone  member  of  the  bed  is 
greater  near  the  mouths  of  those  streams,  however,  and  the  two  members 
are  rather  widely  separated  by  shale  and  sandstone  farther  south  on  Indian 
Creek.  The  first  of  the  following  measurements  was  made  near  the  head 
of  John  Fork  one-eighth  of  a  mile  east  of  the  county  line,  and  the  second 
opposite  the  mouth  of  that  stream,  one-half  mile  east  of  the  county  line : 

Sections  of  Tiller  and  Jawbone  coal  beds  on  John  Fork  of  Indian  Creek. 
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On  the  Lower  Indian  Creek  the  Tiller  is  probably  less  than  32  inches 
thick. 
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No  measurement  of  the  entire  Jawbone  bed  was  obtained  on  lower 
Indian  Creek  except  in  the  Indian  Creek  road  near  the  mouth  of  Sullivan 
Branch,  where  the  coal  is  29  inches  thick.  Blooms  and  caved  pits  do  not 
indicate  that  the  Jawbone  is  very  thick  where  separated  from  the  Tiller. 

Raven  and  associated  coal  beds.- — The  Eaven  coal  bed  lies  about  190 
feet  above  the  Tiller  and  650  feet  below  the  Upper  Banner  coal  horizon. 
In  the  northern  part  of  the  basin  it  is  in  most  places  only  1  or  2  feet 
thick,  but  in  the  southern  part,  near  Sandy  Ridge,  it  commonly  con- 
tains 3  to  4  feet  of  coal  with  thin  shale  partings  in  its  middle.  The  bed 
has  been  thoroughly  prospected,  but  most  of  the  prospects  are  caved  and 
are  difficult  to  find  because  of  the  position  of  most  of  the  outcrop  on  wooded 
slopes  200  to  400  feet  above  the  streams.  One  drift  near  the  head  of  Middle 
Fork  of  Cane  Creek  (location  264,  elevation  1,955  feet  B.),  in  the  area- 
where  the  bed  is  thickest,  is  reported  to  be  in  about  4  feet  of  coal  with  a 
very  thin  shale  parting  in  the  middle. 

There  are  several  coal  beds  between  the  Eaven  and  the  Kennedy, 
but  nearly  everywhere  they  are  less  than  2  feet  thick.  One  persistent  bed 
is  30  to  50  feet  above  the  Raven  and  another  about  150  feet  above 
the  same  horizon.  It  may  be  the  latter  bed  that  is  24  inches  thick  on  the 
road  near  the  mouth  of  Indian  Creek  (location  265,  elevation  1,495  feet 
H.  L.),  but  steep  dips  a  short  distance  north  make  correlations  uncertain. 
Coal  28  inches  thick  near  the  head  of  Cane  Creek  (location  266,  elevation 
1,920  feet  B.)  is  143  feet  above  the  Raven  bed  in  a  neighboring  boring, 
(PI.  X,  log  C20),  and  coal  of  the  same  thickness  near  Cane  Gap  (loca- 
tion 267,  elevation  2,280  feet  B.)  is  at  the  same  stratigraphic  horizon. 
The  last  measurement  was  made  in  a  small  mine,  in  which  tlie  overlying 
rock  is  8  inclics  of  drab  shale  under  sandstone. 

Kennedy  coal  bed. — The  Kennedy  lies  300  to  350  feet  below  the  Upper 
Banner  bed  and  outcrops  high  in  the  hills  in  most  of  this  basin.  In  the 
southern  part  it  is  only  12  to  24  inches  thick,  a  typical  section  being  at  an 
opening  near  Cane  Creek,  1%  miles  southwest  of  Duty,  where  21  inches 
of  coal  are  overlain  by  drab  sandy  shale  and  a  coarse  sandstone  forms  a 
ledge  a  few  feet  below.    ' 

Lower  Banner  coal  bed. — The  Lower  Banner  lies  about  100  feet  below 
the  Upper  Banner  and  outcrops  only  high  on  the  ridges.  West  and  south 
of  the  upper  part  of  Cane  Creek  the  bed  averages  between  3  and  3i^  feet 
thick;  elsewhere  it  is  thinner.  Near  the  head  of  Sullivan  Branch  (location 
268,  elevation  2,190  feet  B.,  fig.  18,  section  268)  the  bed  is  31  inehos  thick, 
including  an  inch  of  shale  10  inches  from  the  top. 
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Upper  Banner  coal  bed. — The  Upper  Banner  is  an  important  coal  bed 
in  part  of  the  basin  and  outcrops  high  on  the  ridges  on  the  western  side 
of  Indian  Creek  and  its  tributaries  in  Dickenson  County.  Under  the  divide 
west  of  the  head  of  Cane  Creek  the  Upper  Banner  contains  an  average 
thickness  of  5i/>  feet  of  coal,  with  the  characteristic  sandstone  parting  in  the 
upper  part  and  two  thicker  shale  partings  in  the  lower  part.  Very  little 
is  known  about  the  condition  of  the  Upper  Banner  northwest  of  the  lower 
part  of  Cane  Creek  and  west  of  lower  Indian  Creek,  but  the  lack  of  exposures 
or  openings  showing  thick  coal  indicates  that  the  bed  thins  to  the  north. 

The  following  two  sections  show  the  details  of  the  Upper  Banner  in 
small  mines  near  the  head  of  Cane  Creek.  The  first  measurement  was  made 
near  the  triangulation  station  on  Long  Ridge,  and  the  second,  which  evi- 
dently does  not  include  the  lower  3  or  4  feet  of  the  bed,  at  Smith  Gap : 

Sections  of  Upper  Banner  coal  bed  near  head  of  Cane  Creel: . 

(Location  269,  elevation  2,369  feet  (Location  270,  elevation  2,405  feet 

C.  C.  C,  Fig.   18,  Section  269.)  B.,  Fig.  18,  Section  270.) 
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Splash  Dam  and  higher  coal  beds. — There  is  undoubtedly  some  coal  at 
several  horizons  above  the  Upper  Banner,  especially  in  the  Splash  Dam  bed, 
but  no  measurements  were  obtained  of  entire  beds  and  no  thick  blooms 
were  seen. 

RUSSELL  FORK  AND  SMALL  TRIBUTARIES   NORTHWEST  OF  INDIAN  CREEK. 

Geologic  outline. — The  area  to  be  considered  under  this  heading  includes 
only  the  valley  of  Eussell  Fork  below  Indian  Creek  and  the  drainage  basins 
of  small  tributaries  not  described  elsewhere,  and  is,  therefore,  a  long, 
narrow  strip  extending  only  a  short  distance  back  from  the  river.  Eocks 
exposed  include  a  large  section  of  the  Lee  formation  in  The  Breaks  of 
Sandy,  the  Norton  formation,  the  Gladeville  sandstone,  and  the  lower  425 
feet  of  the  Wise  formation.  The  section  of  the  Lee  in  The  Breaks  is  nearly 
complete  and  is  the  finest  exposure  of  the  rocks  of  that  age  in  Dickenson 
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County.  The  strata  mapped  as  undifferentiated  Pennsylvanian  include 
chiefly  rocks  belonging  to  the  part  of  the  Norton  formation  that  is  above 
the  Eaven  coal  horizon,  with  a  few  Wise  and  Gladeville  l)eds  in  the  district 
north  of  McClure  River.  Strata  mapped  as  Gladeville  and  Wise  occur 
only  near  the  tops  of  a  few  ridges.  The  stratigraphic  succession  is  shown 
by  the  generalized  columnar  section  for  the  northeastern  and  central  parts 
of  the  county  (PI.  XIII),  by  logs  of  borings  in  the  valley  of  Russell  Fork 
(Pis.  IX  and  X),  by  local  sections  21  and  22,  and  by  general  sections  Cb, 
Co,  Cd,  and  Cf. 

The  structure  of  a  large  part  of  the  area  is  complicated  by  the  Russell 
Fork  fault.  Beds  not  mapped  as  undifferentiated  dip,  in  general,  to  the 
northwest  and  north  at  very  low  angles  as  far  north  as  the  axis  of  the  Mid- 
dlesboro  syncline  near  Pound  River.  Xorth  of  the  axis  they  dip  to  the 
southeast.  X'orth  of  the  Pine  Mountain  anticline  the  beds  dip  steeply  east 
and  northeast. 

Beds  northwest  of  Sand  Lick  and  the  mouth  of  Lick  Creek,  mapped  as 
undifferentiated,  dip  chiefly  northeast  at  high  angles,  though  there  are 
places  where  there  are  dips  in  other  directions  at  all  angles  up  to  90  degrees. 
The  apparent  structure  in  places  is  that  of  a  monocline  dipping  steeply  to 
the  northeast,  but  this  feature  is  really  subordinate  to  shearing  and  buckling 
along  one  or  more  faults  parallel  to  the  long  axis  of  the  area.  This  is 
explained  more  fully  on  pages  5T-63.  This  area  of  deformation  is  associ- 
ated with  the  Russell  Fork  fault  which  has  already  been  described. 

The  structure  of  the  beds  mapped  as  undifferentiated  along  Russell  Fork 
on  the  eastern  side  of  the  county  is  even  more  obscure.  The  beds  are  nearly 
level  in  some  places,  but  in  others  dip  irregularly  in  different  directions. 
Strata  on  the  southwest  have  been  moved  northwest  past  those  on  the  north- 
east along  a  vertical  or  very  steep  fault  plane  and  have  been  more  or 
less  buckled  and  folded  during  the  process. 

The  area  has  only  a  few  thick  coal  beds.  (See  flg.  19.)  Coal  beds 
included  among  the  rocks  mapped  as  undifferentiated  Pennsylvanian  are 
nearly  all  tliin  and  are  commonly  crushed  and  fractured  so  that  probably 
they  could  not  be  mined  with  profit.  Beds  below  the  Kennedy  horizon  are 
exposed  in  small  areas  only  and  are  less  than  2  feet  thick.  The  Lee  coals 
are  thin,  only  two  blooms  being  seen  in  The  Breaks  and  each  of  these  is 
less  than  2  feet  in  thickness.  The  Kennedy  is  thin  in  most  places,  though 
locally  ;5  or  4  feet  thick.  The  Lower  and  Upper  Banner,  so  far  as  now 
known,  are  both  less  than  2.  feet  thick,  and  in  places  are  lacking.  The 
Splash  Dam  bed  is  thin  in  most  places,  but  contains  about  31/0  feet  of  coal 
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north  of  McClure  Eiver  and  Russell  Prater  Creek.  The  Hagy  is  persistent 
in  the  northwestern  part  of  the  basin,  but  is  not  more  than  2  feet  thick. 
The  Dorchester,  Lyons,  and  Blair  beds  contain  2  or  3  feet  of  coal  in  the 
small  areas  in  which  they  have  escaped  erosion,  but  commonly  include 
several  shale  partings.  The  Eagle  bed  is  2  to  5  feet  thick,  but  little  coal 
was  found  at  the  Clintwood  or  higher  horizons. 

Outcrops  not  correlated. — In  The  Breaks  a  coal  bed  32  inches  thick" 
in  the  Lee  formation  has  been  mined  recently,  .one-half  mile  south  of  the 
State  line.  The  coal  is  free  from  partings,  and  is  black,  solid,  and 
blocky.  The  dip  is  slight  at  the  drift  mouth,  but  50  feet  therefrom  it 
is  15°  to  18°  west,  and  increases  rapidly  westward.  The  coal  is  overlain 
and  underlain  by  massive  conglomeratic  sandstone.  The  drift  mouth  is 
70  feet  below  railroad  level  and  has  an  elevation  of  1,940  feet. 

Thin  and  moderately  thick  coal  beds  were  seen  in  a  number  of  places 
within  the  areas  mapped  as  undifferentiated  Pennsylvanian.  The  occur- 
rence in  these  areas  of  irregular  dips,  indicating  buckles  and  possible  faults, 
makes  it  unsafe  to  assign  these  exposures  to  any  definite  bed,  though  the 
approximate  stratigraphic  position  of  many  may  be  ascertained. 

A  coal  bed  that  is  at  least  16  inches  thick  is  exposed  in  the  road  south- 
west of  the  mouth  of  Pound  Piver  (location  271,  elevation  1,669  feet  S.) 
and  may  be  the  Dorchester.  What  may  be  the  Lyons  bed  is  23  inches  thick 
a  short  distance  up  the  road  from  location  271  (elevation  1,705  feet  B.) 
and  a  2-foot  bed  of  doubtful  stratigraphic  position  was  seen  northeast  of 
location  271  (elevation  1,565  feet  B.)  Steep  dips  in  different  directions 
may  be  seen  along  the  road  on  both  sides  of  these  outcrops,  involving 
several  coal  beds.  The  following  measurement  of  a  bed  that  resembles  the 
Splash  Dam  was  made  on  a  western  tributary  of  Eussell  Fork,  north  of 
Hill  School.  The  bed  is  nearly  level  where  measured,  but  strata  in  other 
parts  of  the  hollow  dip  more  or  less  steeply,  chiefly  to  the  east  or  north- 
east: 

Section  of  coal  bed  one  and  one-fourth  miles  south  of  mouth  of  Pound  River. 
(Location  272,  elevation  1.500  feet  B..  Fig.  19,  Section  272.) 

Ft.  in. 

Coal     8 

Shale     3 

Coal     2  3 

Shale     1 

Coal     1  8 

Shale,  compact   1  6 

Coal    4         7 

Partings     1         3 
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stone  states  that  coal  about  4  feet  thick  was  reported  at  a  caved  drift 
by  the  wagon  road  (location  273,  elevation  1,355  feet  S.),  just  south  of 
Sand  Lick.  Strata  associated  with  this  coal  bed,  which  is  probalily  the 
Kennedy,  dip  at  an  angle  of  about  7°  in  a  neighboring  exposure.  Farther 
down  Russell  Fork,  at  the  mouth  of  Duty  Branch  (location  2T4,  eleva- 
tion 1,28-4  feet  H.  L. ),  there  are  18  to  24  inches  of  slightly  impure  and 
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Fig.    1!). — Sections    of    coal    beds    on    and    near    Rnsscll    Fork    nortlnvcst    of    Indian 
Creek. 
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crushed  coal.  There  appears  to  be  a  fault  at  the  side  of  this  opening  and 
beds  dip  steeply  northeast  for  a  few  rods  up  Duty  Branch.  A  few  yards 
behind  the  house  at  the  mouth  of  Duty  Branch  coal  16  inches  thick  dips 
23°  N.  65°  E. 

There  are  only  a  few  uncorrelated  coal  exposures,  probably  of  beds 
between  the  Tiller  and  Kennedy  horizons,  in  the  areas  mapped  as  un- 
differentiated Pennsylvanian  along  Eussell  Fork  on  the  eastern  boundary 
of  the  county.  One  of  these  is  at  the  sharp  bend  in  Eussell  Fork  at  loca- 
tion 275  (elevation  1,456  feet  S.),  where  there  are  18  inches  of  coal  with 
sandstone  overlying  the  bed.  There  are  16  inches  of  coal,  dipping  south- 
east, in  the  road  on  the  north  side  of  the  river  a  quarter  of  a  mile  below  the 
mouth  of  Indian  Creek.  A  coal  bed  23  inches  thick  outcrops  beside  the  same 
road  11/^  miles  farther  north. 

Coals  in  the  Lee  formation. — Few  exposures  of  coals  in  the  Lee  foraia- 
tion  have  been  seen  in  the  lower  part  of  the  Eussell  Fork  drainage  basin. 
The  following  measurement  was  made  in  The  Breaks : 

Section  of  Lee  coal  bed  in  The  Breaks  of  Sandy. 

(Location  276,  elevation  1.0(55  feet  B.) 

Ft.  in. 

Coal    10 

Shale  with  streaks  of  coal 1  8 

Raven  and  associated  coal  beds. — The  Baven  bed  is  below  stream  levels 
in  most  of  the  southern  part  of  this  area,  but  is  exposed  in  the  lower  part  of 
Abners  Branch,  which  heads  near  Abners  Gap.  It  has  been  opened  at  a 
few  places  on  the  logging  tramway  near  Bee  (location  277,  elevation  1,483 
feet  H.  L.),  where  it  is  3  to  26  inches  thick,  with  4  feet  of  blue  to  drab  shale 
under  sandstone  overlying  the  coal  bed,  and  dips  slightly  do\\Ti  the  branch. 

As  shown  by  blooms  and  a  few  caved  openings,  there  are  at  least  two 
thin  coal  beds  between  the  Eaven  and  Kennedy  horizons.  The  only  com- 
plete measurement  obtained  was  at  Abners  Gap  (location  278,  elevation 
1,550  feet  B.),  where  a  22-inch  coal  bed  about  150  feet  below  the  Kennedy 
horizon  is  overlain  by  2  feet  of  blue  to  drab  shale  under  sandstone. 

In  the  northern  part  of  the  area  the  Eaven  is  largely  above  stream  levels 
and  a  number  of  measurements  were  obtained.  The  bed  ranges  from  2^/2 
to  4  feet  in  thickness  and  is  in  most  places  free  from  partings. 

On  Eussell  Fork  two  miles  north  of  the  mouth  of  Pound  Eiver  the 
Eaven  coal  bed  is  35  inches  thick  (location  279,  elevation  1,175  feet  B., 
fig.   19,  section  279).     One  mile  farther  northeast  on  Eussell  Fork  near 
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the  mouth  of  Camp  Branch  the  same  bed  is  30  mehes  thick  (location 
280,  elevation  1,135  feet  B.).  On  Skeg^r  Branch  (location  281,  elevation 
1,171  feet  S.),  the  bed  measures  33  inches;  and  on  Skeet  Eock  Branch 
(location  282,  elevation  1,690  feet  B.,  fig.  19,  section  282),  the  Raven 
bed  was  found  to  be  4-1  inches  thick. 

Kennedy  coal  bed. — The  Kennedy  horizon  is  about  300  feet  below  that 
of  the  Upper  Banner  in  the  area  in  which  it  is  exposed.  It  is  irregular 
in  thickness  and  probably  thin  in  most  places,  though  it  is  locally  as  much 
as  4  feet  thick.  On  the  east  side  of  Russell  Fork  li/^  miles  below  the 
mouth  of  Indian  Creek  the  coal  is  3  feet  thick  and  has  4  feet  of  irregularly 
bedded  shale  overlying  the  bed.  The  coal  is  at  least  30  inches  thick  near 
the  mouth  of  Laurel  Branch,  in  an  opening  l)eside  the  road  (location  283, 
elevation  1,336  S.).  where  it  lies  on  a  very  coarse  sandstone  that  outcrops 
conspicuously  along  this  part  of  Russell  Fork.  The  bed  is  reported  to 
be  42  inches  thick  in  a  drift  on  the  west  side  of  the  river  a  mile  southeast 
of  Sand  Lick,  and  to  be  slightly  thicker  at  Sand  Lick,  as  previously  men- 
tioned. 

The  Kennedy  is  exposed  just  a])ovc  water  level  along  Russell  Fork  south 
of  The  Breaks  and  low  down  on  the  hillsides  to  the  east  of  the  river.  On 
the  east  side  of  Russell  Fork  a  mile  north  of  the  mouth  of  Pound  River 
(location  284,  elevation  1.225  feet  B.)  a  coal  bed,  prol)ably  tlie  Kennedy, 
measures  40  inches,  and  one-fourth  mile  farther  north  on  the  same  side 
of  the  river  (location  285,  elevation  1,205  feet  B. )  a  coal  bed,  doubtfully 
interpreted  as  Kennedy,  shows  14  inches  of  coal.  The  Kennedy  is  thin 
througliout  this  portion  of  the  Russell  Fork  drainage  basin. 

Lower  and  Upper  Banner  coal  beds. — Both  the  Lower  and  Upper  Banner 
coal  beds  are  thin  in  this  area  and  may  be  lacking  in  a  large  part  of  it. 
The  Lower  Banner  was  measured  only  in  a  drift  near  stream  level  in  the 
upper  part  of  Laurel  Branch  (location  286,  elevation  1,547  feet  S.), 
where  it  is  19  inches  thick.  The  Upper  Banner  was  seen  only  by  a  path 
on  the  spur  north  of  Lazarus  Branch  (location  287,  elevation  1,580  feet 
B.),  where  what  is  probably  only  one  bench  of  a  split  bed  is  about  15 
inches  thick. 

SplasJi  Dam  coal  bed. — The  Sjjhish  Dam  coal  lies  U)  to  100  feet  al)ovc 
the  Up))er  l^anner  horizon  and  only  a  few  feet  above  a  massive  sandstone 
that  makes  conspicuous  ledges  and  c! ill's.  It  is  probably  thin  southeast 
of  the  mouth  of  Fryingpan  Creek,  but  northwest  of  that  place  there  are 
many  openings  sJiowing  11/^  to  4  feet  of  coal.     The  bed  is  at  its  best  north 
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of  Eussell  Prater  Creek,  where  the  average  thickness  of  coal  is  about  31/2 
feet.  Where  the  coal  is  thick  there  are  commonly  a  few  very  thin  shale 
partings  and  a  characteristic  layer  of  very  hard,  slightly  bony  coal. 

The  Splash  Dam  bed  is  exposed  at  railroad  level  1  mile  north  of  McClure 
Eiver  (location  288,  elevation  1,267  feet  S.,  fig.  19,  section  288)  and 
was  utilized  in  railroad  construction  work.  A  measurement  in  a  small 
drift  at  this  place  shows  the  bed  to  be  44  inches  thick,  including  an  inch  of 
shale  8  inches  from  the  top  and  a  slightly  bony  layer  in  the  lower  part. 
The  rock  beneath  is  shale  that  is  carbonaceous  at  the  top  and  the  rock  above 
the  coal  bed  is  20  feet  of  blue  shale  that  grades  into  an  overlying  sandstone. 
At  location  288a  (elevation  1,295  feet),  one-fourth  mile  west  of  location 
288,  a  recent  drift  showed  the  Splash  Dam  to  be  46  inches  thick,  with  a 
clay  parting  one  inch  thick  28  inches  below  the  top  of  the  bed. 

The  Splash  Dam  bed  is  18  to  24  inches  thick  at  four  openings  on  dif- 
ferent western  tributaries  of  Eussell  Fork  between  McClure  Eiver  and  Lick 
Creek.  The  opening  farthest  north  (location  289,  elevation  1,670  feet  B.) 
contains  19  inches  of  coal,  including  at  the  top  5  inches  of  impure  eannel 
over  an  inch  of  bony  coal. 

In  the  part  of  the  basin  that  lies  east  of  Eussell  Fork,  the  coal  is  at 
least  18  inches  thick  on  a  tributary  of  Tilda  Anderson  Branch   (location 

290,  elevation  1,645  feet  B.),  21  inches  thick  east  of  Sand  Lick  (location 

291,  elevation  1,640  feet  B.),  18  inches  half-a-mile  north  of  the  village 
(location  292,  elevation  1,655  feet  B.),  and  19  inches  opposite  the  mouth 
of  Lazarus  Branch  (location  293,  elevation  1,525  feet  B.).  At  the  opening 
last  mentioned  a  thin  layer  of  eannel  coal  caps  the  bed  as  at  location  289, 
and  the  overlying  rock  is  a  blocky  black  shale  in  all  openings  near  Sand 
Lick. 

The  Splash  Dam  coal  is  32  inches  thick  in  a  drift  opposite  the  mouth 
of  McClure  Eiver  (location  294,  elevation  1,400  feet  B.,  fig.  19,  section 
294),  and  about  44  inches  in  another  a  short  distance  north.  At  a  small 
mine  half-a-mile  north  of  location  294  (location  295,  elevation  1,350  feet 
B.,  fig,  19,  section  295),  the  bed  is  40  inches  thick,  including  an  inch  of 
coaly  shale  in  the  middle  and  4  inches  of  worthless  coal  and  shale  at  the 
base.  Seven  double  entries  have  recently  been  driven  into  the  hill  side 
at  the  bend  in  the  river  one  and  one-half  miles  north  of  the  mouth  of 
McClure  Eiver  (location  295a,  elevation  1280  feet).  A  measurement  in 
the  third  west  double  entry  shows  the  bed  to  be  45  inches  thick,  with  4 
inches  of  clay  24  inches  below  the  top  of  the  coal.  The  bed  has  about  the 
same  thickness  for  nearly  2  miles  north  of  the  mouth  of  Eussell  Prater 
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Creek  and  then  disappears  beneath  the  river  because  of  a  gentle  northward 
dip.  Its  horizon  is  plainly  marked  by  a  massive  60-foot  sandstone  the 
top  of  which  is  5  or  10  feet  below  the  coal.  At  the  tunnel  214  miles 
from  the  mouth  of  the  Russell  Prater  Creek,  the  coal  again  appears  at 
fiver  level  and  has  been  mined  for  railroad  construction  purposes.  The 
dip  at  the  mouth  of  the  drift  is  18°  X.  E.,  and  a  measurement  of  the 
bed  is  as  follows : 

Section  of  Splash  Dam  coal  bed  at  tunnel  south  of  Barts  Lick  Creek. 
(Location  296,  elevation  1,210  feet  B.,  Fig.  19,  Section  290.) 

Ft.       in. 

Sandstone,  massive  at  top,  thin-bedded  at  base 20 

Shale     1 

Coal     8 

Coal  in  some  places,  "rash"  and  shale  in  others 6 

Coal    1         3 

Bone    4 

Coal     1          7 

Coal     4         0 

Parting    4 

West  along  the  river  (location  296a,  elevation  1,215  feet),  the  bed  is 
split  into  two  benches  by  a  6-inch  parting  of  clay  and  carbonaceous  shale, 
the  upper  bench  being  30  inches  thick,  the  exposed  part  of  the  lower  bench 
measuring  20  inches,  the  base  of  the  bed  being  concealed. 

Tlie  coal  is  below  river  level  from  the  north  end  of  the  tunnel  to  the 
Splash  Dam  just  below  the  mouth  of  Pound  Eiver,  where  a  northward 
rise  of  the  beds  causes  it  to  reapjjcar.  In  the  mine  of  tbe  Splash  Dam 
Coal  Company  (location  296b,  elevation  1,273),  the  bed  is  32  inches  thick 
with  a  clay  parting  one-half  inch  thick  2  inches  below  the  top  of  the 
coal.  The  bed  is  overlain  by  10  inches  of  shale  which  is  succeeded  above 
by  sandstone.  Measurements  in  a  drift  at  railroad  level  50  feet  north  of 
tbe  dam  and  at  a  small  mine  a  short  distance  fartlier  north  and  90  feet 
higher  (location  29T,  elevation  1,300  feet  C.  C.  C,  fig.  19,  section  297) 
show  3?  to  39  inches  of  coal,  including  a  3-incli,  slightly  bony  layer  21 
inclios  l)elow  tlic  toj).  The  rock  above  tbe  coal  bed  is  6  feet  of  sandy  sbale 
under  sandstone,  and  thick  massive  sandstone  is  only  2  feet  l)elow  the 
coal.  Several  i-ecent  drifts  one-fourth  mile  nortlieast  of  location  297 
(location  297a,  elevation  1,330  feet),  sbow  tbe  Spbisb  Dam  to  be  ."U)  iiubcs 
thick  witb  several  tliin  clay  ])artings.  Tbe  roof  is  sandstone  and  tlu'  i)ed 
dips  5°  towards  the  north. 
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Two  drifts  recently  opened  south  of  the  mouth  of  Fall  Branch  (loca- 
tion 297b,  elevation  1,435  feet),  show  the  bed  to  be  variable  in  thickness 
in  this  locaHty.  It  was  reported  to  average  42  inches.  A  measurement 
made  100  feet  from  the  mouth  of  the  drift  showed  32  inches  of  coal 
with  sandstone  cover  and  di])ping  10°  S.  25°  E. 

The  Splasli  Dam  l)ed  is  represented  in  the  extreme  northeastern  part  of 
Dickenson  County  where  it  is  found  along  Camp  Branch,  Barts  Lick,  and 
Hunts  Creek.  In  this  area  it  ranges  from  21/2  to  41/2  feet  in  tliickness. 
The  following  measurements  were  made  on  Camp  Branch : 

Seclions  of  Splash  Dam  coal  bed  on  Camp  Brandt. 

(Location  208,  elevation  1,507  feet  (Lccation   299,  elevation    1.420  feet.) 

H.  L.,  Fig.  19,  Section  298.) 

Ft.       in.  .  Ft.       in. 
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. Coal    2         2 
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Parting    5 

(Location  300,  elevation  l,3(i7  feet  S.,  Fig.  19,  Section  300.) 
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.\nother  measurement  on  the  west  side  of  Camp  Branch  (location  301, 
elevation  1,540  feet  B.)  shows  but  12  inches  of  coal. 

Uaf/i/  coal  bed.— The  Hagy  coal  bed  in  most  places  is  100  feet  above 
the  Splash  Dam  bed  and  is  2  feet  or  less  thick.  It  lies  a  few  feet  above 
a  massive  sandstone  that  makes  more  or  less  conspicuous  ledges,  and  com- 
monly is  overlain  by  blue  shale  that  is  succeeded  above  by  a  thin  bed  of 
sandstone.  Eight  measurements  were  made  east  of  Russell  Fork  in  Dicken- 
son County,  but  only  thin  blooms  were  found  elsewhere. 

The  Hagy  bed  is  24  inches  thick  at  the  head  of  the  right  fork  of  Tilda 
Anderson  Branch  (location  302,  elevation  1,T00  feet  B.)  and  19  inches  on 
a  left  fork  (location  303.  elevation  1,740  feet  B.).  The  coal  is  18  inches 
thick  at  the  end  of  the  tunnel  south  of  Barts  Lick  Creek    (location  304, 
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elevation  1,260  feet  B.),  and  is  exposed  in  railroad  cuts  from  the  tunnel 
to  a  few  rods  beyond  the  creek  (location  305,  elevation  1,245  feet  B. ), 
where  it  is  23  inches  thick. 

Several  measurements  were  made  on  Camp  Branch  where  the  Haoy  bed 
is  well  exposed.  Xear  the  head  of  the  stream  the  following  measurement 
was  made : 

Section  of  Hacjij  coal  bed  near  head  of  Camp  Branch. 

(Location  .306,  elevation  1,4.5.5  feet  B.) 

Ft.  in. 

Coal     1  4 

Coal,  bony   3 

Coal,  slightly  bony    '> 

Coal     1  !) 

Parting     3 

Farther  west  on  Camp  Brancli  anotlier  measurement  was  made  (loca- 
tion 307,  elevation  1,480  feet  8.),  showing  the  Plagy  bed  to  be  more  than 
1  foot  thick,  and  a  quarter  of  a  mile  still  farther  northwest  (location  308, 
elevation  1,525  feet  B. )  the  l)ed  was  found  to  l)e  27  inches  thick.  A 
measurement  on  the  south  side  of  Barts  Lick  Creek  (location  300,  elevation 
1,450  feet  C.  C.  C.)  shows  23  inches  of  coal,  with  one  inch  of  hard  bright 
coal  near  the  middle  of  the  bed. 

Coal  beds  in  Wise  formation. — There  are  four  coal  beds  in  the  lower 
200  feet  of  the  "Wise  formation :  The  Dorchester  near  the  base,  the  Lyons 
20  to  40  feet  higher,  the  Blair  about  100  feet  alwve  the  Dorchester,  and 
the  Eagle  50  to  90  feet  al)ove  the  BUiir.  These  beds  contain  2  or  3  feet  of 
coal  in  most  places,  but  underlie  oidy  small  areas  near  the  tops  of  a  few 
ridges  and  will  not  be  described  separately. 

The  Lyons  bed  is  23  inches  thick  I14  miles  southwest  of  the  mouth  of 
Pound  Piver  (location  310,  elevation  1,880  feet  B.),  and  the  Dorchester 
is  about  the  same  thickness  at  the  neighboring  road  corner,  though  split 
into  two  benches  by  shale. 

In  the  ridge  road  li/o  miles  northeast  of  Sand  Lick  (location  311.  ele- 
vation 1,951  feet  S.,  fig.  19,  section  311)  the  Dorchester  is  at  least  34 
inches  thick,  as  is  also  the  Blair  at  the  liead  of  the  right  fork  of  Tilda 
Anderson  Branch  (location  312,  elevation  2,040  ftH>t  B.,  fig.  19,  section 
312.). 

The  first  of  the  following  measurements  of  the  Dorchester  was  made 
at  a  small  n'ine  above  the  tunnel  south  of  Barts  Lick  Creek,  and  the  second 
in  a  small  liollow  a  few  rods  north  <»f  the  mouth  of  the  cree'< : 
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Sections  of  Dorchester  coal  bed  on  Bussell  Fork  near  Baris  Lick  Creek. 

(Location  313,  elevation  1,435  feet  (Location  314,  elevation  1,420  feet 

B.,  Fig.  19,  Section  313.)  B.,  Fig.  19,  Section  314.) 

Ft.       in.  Sandstone.  Ft.       in. 

Sandstone    20  Shale,  thin. 

Shale    1                             Coal    6 

Coal    1         8             "Rash"     1 

Clav    4                  Coal    9 

Coal    2              Shale    2 

Clay    9                 Coal    1         3 

Coal,  impure 8 


Coal    2         6 

Coal    2         6  Partings     3 

Partings     1  1 

In  the  hollow  in  which  the  last  section  was  measured  several  higher 
beds  are  exposed.  The  Lyons  coal  (elevation  1,455  feet  B.)  is  20  inches 
thick,  with  two  coal  streaks  in  the  thin  shale  overlying  the  coal  bed.  The 
lower  bench  of  the  Blair  bed  is  33  inches  thick  (elevation  1,550  feet  B., 
fig.  19,  section  314),  and  the  upper  bench  is  about  20  feet  higher  and  con- 
tains only  13  inches  of  coal  that  could  be  utilized.  The  Eagle  bed  (eleva- 
tion 1,630  feet  B.,  fig.  19,  section  314)  is  30  inches  thick.  Because  of 
rather  steep  dips  and  an  error  in  the  topographic  map  that  makes  locations 
uncertain,  the  elevations  of  these  beds  do  not  furnish  a  means  of  calcu- 
lating the  exact  distance  between  them. 

RUSSELL  PRATER  AXD  BARTS  LICK  CREEKS. 

Geologic  outline. — Beds  exposed  in  the  drainage  basins  of  Eussell  Prater 
and  Barts  Lick  creeks  in  Dickenson  County  include  those  from  140  feet 
below  the  Splash  Dam  coal  horizon  to  500  feet  above  the  base  of  the  Wise 
formation.  The  stratigraphy  is  shown  by  the  generalized  columnar  section 
for  the  northeastern  part  of  Dickenson  County  (PI.  XIII),  by  logs  of 
borings  in  the  northeast  corner  of  the  Clintwood  quadrangle  (PI.  IX), 
by  local  section  22,  and  Ijy  general  sections  for  areas  Cc  and  Cd 
(Fig.  2).  Dips  are  low  and  their  direction  is  governed  chiefly  by  the 
Middlesboro  spicline,  the  axis  of  which  extends  from  southwest  to  north- 
east in  the  Barts  Lick  Creek  drainage  basin.  In  the  small  area  north  of 
this  axis  beds  dip  southeast,  and  elsewhere  to  the  northwest  or  west. 

The  area  contains  some  coal  beds  that  afford  possibilities  of  profitable 
extraction  in  the  near  future.  (See  figs.  10  and  20.)  The  L'pper  Banner 
bed,  which  is  thick  in  many  localities  farther  south  and  southwest,  is  only 
a  few  inches  thick  in  this  part  of  the  field.  The  Splash  Dam  bed  con- 
tains about  3  feet  of  coal  along  the  lower  part  of  Eussell  Prater  Creek, 
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but  splits  to  the  east.  The  Hagy  bed  is  about  2  feet  thick  along  Barts 
Lick  Creek  and  the  lower  part  of  Kussell  Prater  Creek,  and  thickens  to 
the  east,  .reaching  a  maximum  of  nearly  5  feet  in  an  opening  on  War 
Fork  Creek  in  Buchanan  County.  The  Dorchester,  Lyons,  and  Blair 
beds  are  thin  in  many  places  and  contain  several  layers  of  shale.  Locally, 
however,  the  layers  of  coal  are  as  much  as  314  feet  in  aggregate  thick- 
ness in  the  Dorchester  bed  and  51/9  feet  in  the  Blair  bed. 
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Fig.  20. — Sections  of  coal  beds  in  the  drainage  basins  of  Russell  Prater  and  Barts 
Lick  creeks. 

The  Eagle  bed  would  be  by  far  the  most  valuable  bed  in  these  basins 
were  it  not  for  the  fact  that  it  underlies  only  small  areas  near  the  ridge 
tops.  It  contains  coal  -t  to  5  feet  thick  on  both  sides  of  most  of  Russell 
Prater  Creek  and  its  tributaries,  and  includes  a  few  partings  that  would 
give  trouble  in  mining.  The  Clintwood  and  Campbell  Creek  beds  have 
rarely  been  foimd  in  the  small  areas  in  which  they  miglit  outcrop  near  the 
tops  of  some  ridges,  though  the  Clintwood  is  about  1  feet  thick  a  short 
distance  north  of  the  eastern  part  of  the  T\ussell  Fork  drainage  basin  east 
of  Dickenson  County. 
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Splash  Dam  coal  heel. — The  Splash  Dam  bed  lies  a  few  feet  above  a 
massive  sandstone  and  is  exposed  a  short  distance  aljove  stream  level  along 
Eussell  Prater  Creek  from  its  mouth  nearly  to  the  head  of  the  left  fork 
and  of  "War  Fork  in  Buchanan  County.  The  bed  contains  al:)out  3  feet 
of  coal  with  only  thin  shale  partings  along  the  lower  part  of  Eussell  Prater 
Creek,  but  at  the  county  line  and  eastward  it  is  split  by  thin  shale  beds 
into  two  or  three  parts,  of  which  none  is  more  than  2  feet  thick. 

The  coal  is  in  two  benches  16  feet  apart  on  the  county  line  a  quarter 
of  a  mile  north  of  Eussell  Prater  Creek.  The  lower  l)ench  is  16  inches 
thick  and  the  upper  is  17  inches. 

The  coal  is  thicker  and  probably  in  only  one  bench  on  the  lower  part 
of  Eussell  Prater  Creek,  as  shown  by  the  following  measurements,  the  first 
made  at  a  small  mine  near  the  road  between  Eussell  Prater  and  Barts 
Lick  creeks  and  the  second  at  an  exposure  a  short  distance  west: 

Sections  of  Splash  Dam  coal  bed  on  loiver  Russell  Prater  Creek. 

(Location  315,  elevation  1,378  feet  (Location  316,  elevation   1,3.5.5  feet 

S.,  Fig.  20,  Section  315.)  B..  Fig.  20,  Section  316.) 
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An  analysis  of  the  coal  of  this  mine  is  given  on  ])age  204  of  this  report. 

A  short  distance  down  the  creek  (location  317,  elevation  1,381  feet 
C.  C.  C.)  the  bed  is  29  inches  thick,  with  only  a  few  thin  layers  of  im- 
purities. 

Hngy  coal  bed. — The  Hagy  coal  is  60  to  120  feet  above  the  Splash  Dam 
bed,  the  average  distance  being  al)out  100  feet.  It  is  underlain  by  a 
sandstone  that  is  slightly  thinner  than  that  of  the  Splash  Dam  and  is 
overlain  by  deep  blue  shale.  The  bed  is  exposed  low  in  the  valley  of 
Eu.ssell  Prater  Creek  from  its  mouth  nearly  to  the  heads  of  the  princinal 
branches  in  Buchanan  County  and  also  along  the  lower  part  of  Barts  Lick 
Creek.  The  coal  is  15  to  26  inches  thick  along  Barts  Lick  Creek  and  Eussell 
Prater  Creek  in  Dickenson  County.  The  bed  is  clean,  shale  partings 
being  very  thin  in  some  localities  and  absent  in  others. 
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A  caved  drift  on  a  small  tributary  south  of  Prater  School  (location 
318,  elevation  1,585  feet  B.)  is  in  coal  at  least  2  feet  thick.  The  Hagy 
bed  is  26  inches  thick  in  a  small  mine  beside  the  road  from  Russell 
Prater  to  Barts  Lick  Creek  (location  319,  elevation  1,473  feet  S. ),  and 
is  probably  about  the  same  elsewhere  along  the  lower  part  of  Russell 
Prater  Creek.  It  is  25  inches  thick  near  Barts  Lick  School  (location 
320,  elevation  1,430  feet  B.),  but  is  only  15  to  22  inches  thick  along 
lower  parts  of  Barts  Lick  Creek  (location  321,  elevation  1,375  feet  B. ; 
location  322,  elevation  1,330  feet  B. ;  location  323,  elevation  1,275  feet 
B.)  ;  location  309,  already  described  gives  a  section  of  the  Hagy  bed  on 
Barts  Lick  Creek  one  mile  northeast  of  Barts  Lick  School. 

Dordiesfer  and  Lyons  coal  beds. — The  Dorchester  coal  is  250  to  340 
feet  above  the  Splash  Dam  coal  and  only  a  few  feet  al)ove  the  base  of  the 
Wise  formation.  The  thickness  of  coal  aggregates  a  few  inches  to  about 
3I/2  feet,  but  the  bed  commonly  contains  thin  shale  partings  that  impair 
its  commercial  value.  The  Lyons  bed  is  20  to  40  feet  above  the  Dorchester 
and  is  less  than  2  feet  thick. 

The  Dorchester  is  about  3  feet  thick  on  the  ridge  south  of  lower  Russell 
Prater  Creek,  and  32  inches  of  it,  the  upper  part  being  removed  by  erosion, 
shows  in  the  road  east  of  Prater  triangulation  station  (location  324.  ele- 
vation 1,916  feet  S.).  Here  the  coal  is  only  4  inches  from  the  underlying 
Gladeville  sandstone. 

The  character  of  the  Dorchester  along  lower  Barts  Lick  Creek  is  shown 
by  the  following  four  sections,  the  first  one  south  of  the  stream  and  the 
others  north  of  it : 

Sections  of  Dorchester  coal  bed  on  lower  Barts  Lick  Creek. 

(Location  325,  elevation  1,450  feet  B.)  (Location  ;52f),  elevation  1.550  feet 

B.,  Fijr.  -20.  Section  32().) 
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(Location  327,  elevation   1,510  feet 
C.  C.  C,  Fig.  20,  Section  327.) 
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[Location  328,  elevation  1,.530  feet  B.; 
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The  following  sections  illustrate  the  character  of  the  Dorchester  on 
Upper  Barts  Lick  Creek: 


Sections  of  Dorchester  coal  ted  on.  Upper  Barts  Lick  Creek. 


(Location  329,  elevation  1,650  feet  B.) 


(Location  330,  elevation  1.040  feet 
C.  C.  C,  Fig.  20.  Section  330. ) 
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The  following-  measurements  of  the  Dorchester  bed  were  made  on  the 
upper  part  of  Little  Lick  Creek : 

Sections  of  Dorchester  coal  hed  on  Upper  Little  Lick  Creek. 
(Location  331,  elevation  1,580  feet  B.)         (Location  332,  elevation  1,610  feet  B.) 


Coal    

Shale    

Ft. 
1 

in. 

8 
1 
7 

Ft. 

Coal    

Shale    

Coal    1 

Sandstone,    fine-grained 

Coal    . 

in. 

ll/o 

3 

Coal    

7 

Coal    

2 

3 

1 

9 

Parting    .... 

Coal    2 

Partings     

51/2 
8 

Blair  coal  led. — The  Blair  bed  is  50  to  120  feet  above  the  Dorchester 
coal  bed.     In  many  places  it  is  in  two  benches  separated  by  shale  sev- 
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eral  feet  thick.  One  of  the  benches  is  so  thin  as  to  be  of  no  economic 
importance,  and  the  other,  though  containing  layers  of  coal  aggregating 
11/2  to  51/^  feet  thick,  commonly  includes  several  thin  layers  of  incom- 
bustible material  that  make  its  successful  utilization  problematical.  There 
are  undoubtedly  localities  in  which  the  bed  is  sufficiently  clean  to  be  an 
important  resource.  The  Blair  is  thickest  in  the  Greenbrier  Creek  drainage 
basin  just  east  of  Dickenson  County. 

The  following  measurement  was  made  near  the  head  of  Barts  Lick 
Creek : 

Section  of  Blair  coal  bed  near  the  head  of  Barts  Licl-  Creel'. 

(Location  333.  elevation  1,740  feet  C.  C.  C.)  -r,. 
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Eagle  coal  bed. — The  Eagle  bed  lies  140  to  200  feet  above  the  Dorchester 
coal  and  a  few  feet  below  a  thick  sandstone  that  makes  conspicuous  cliffs. 
In  places  this  bed  is  only  20  feet  above  the  Blair,  but  in  others  the  in- 
terval is  50  to  100  feet.  The  coal  is  not  very  thick  north  of  Barts  Lick 
Creek,  but  elsewhere  in  this  basin  it  is  fairly  clean  and  has  an  average 
thickness  of  4  to  4i/^  feet.  The  bed  lies  so  high  in  the  hills  that  it  has  a 
comparatively  small  acreage.  One  of  the  peculiarities  of  the  Eagle  in  places 
is  a  very  thin  sandstone  parting  much  like  the  one  that  is  characteristic  of 
the  Upper  Banner  bed  farther  south. 

The  Eagle  is  naturally  exposed  on  a  slope  near  Prater  triangulation 
station,  south  of  Eussell  Prater  Creek  (location  334,  elevation  2,040  feet 
B.,  fig.  20,  section  334)  and  is  68  inches  thick,  including  3  inches  of  shale 
a  foot  below  the  top.  Another  measurement  11/^  miles  north  of  Russell 
Prater  Creek  and  a  quarter  of  a  mile  west  of  the  county  line  shows  the 
following  section : 

Section  of  Eagle  coal  bed  east  of  Wolfpen  Branch. 

(Ivocation  333,  elevation  1,820  feet  B.,  Fig.  20,  Section  335.) 
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Another  measurement  one  mile  farther  north  and  just  east  of  the 
Dickenson-Buchanan  county  line  shows  over  5  feet  of  coal  with  II/2  inches 
of  partings. 

The  following  measurements  were  made  at  two  small  mines  that  have 
supplied  fuel  for  lumbering  operations,  the  first  being  on  Wolfpen  Branch 
of  Russell  Prater  Creek,  and  the  second  on  Slate  Branch  of  Barts  Lick 
Creek : 

Sections  of  Eagle  coal  bed  on  }Yolfpen  and  Slate  branches. 

(Location  336,  elevation  1,925  feet  (Location  337,  elevation  1,827  feet 

C.  C.  C,  Fig.  20,  Section  336.)  C.  C.  C.  Fig.  20,  Section  337.) 
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An  analysis  of  the  coal  from  location  337  is  given  on  page  205  of  this 
report. 

The  following  measurement  shows  the  character  of  the  Eagle  bed  at 
the  head  of  Barts  Lick  Creek : 

Section  of  Eagle  coal  bed  at  the  head  of  Barts  Licl-  Creel-. 

(Location  338,  elevation  1,820  feet  C.  C.  C.) 
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Clintwood  coal  bed. — The  Clintwood  coal  bed  lies  from  50  to  130  feet 
above  the  Eagle.  It  outcrops  only  in  small  areas  on  the  highest  ridges. 
The  following  section  illustrates  its  condition  near  the  head  of  Barts 
Lick  Creek: 
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Section  of  Clint  wood  coal  bed  near  the  head  of  Barts  LicTc  Creel-. 
(Location  339.  elevation  l.nOO  feet  C.  C.  C,  Fig.  20,  Section  330.1 
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CLINCH  RIVER  DRAINAGE  BASIN. 
DUMP  CREEK. 

Geologic  outline. — This  basin  includes  only  the  extreme  headwaters  of 
Eoad  Fork  and  Hurricane  Fork  of  Dump  Creek.  The  rocks  exposed 
range  from  165  feet  below  the  Lower  Banner  to  200  feet  above  the  base 
of  the  Wise  formation.  The  general  characters  of  the  strata,  the  distances 
between  coal  beds,  and  other  geological  data  are  shown  in  the  generalized 
columnar  section  for  the  southeastern  part  of  Dickenson  County,  in  the 
general  section  for  area  Ce  (fig.  2),  in  local  sections  14  and  15,  and  in  the 
drill  records  (Plate  X). 

The  basin  is  on  the  west  flank  of  the  Sourwood  Mountain  anticline, 
the  axis  of  which  trends  north-south.  Dips  are  therefore  west  and  north- 
west, and  are  gentle. 

There  are  important  coal  lieds  in  this  region,  only  small  portions  of 
which  lie  in  the  limited  l)asin  under  consideration  here.  The  Tiller  and 
Jawbone  beds  are  concealed  below  the  surface,  but  are  believed  for  reasons 
stated  later,  to  be  thick.  There  are  several  coal  beds  between  the  Jawbone 
and  Lower  Banner  beds,  but  in  most  places  they  are  thin.  The  Raven 
bed,  however,  is  3  to  4  feet  thick,  exclusive  of  local  i)artings,  and  the 
Kennedy  in  a  few  ])laces  about  3  feet  thick.  Both  of  these  lie  every- 
where beneath  the  surface. 

The  Lower  and  Upper  Banner  coal  beds  are  being  mined  by  the  Clinch- 
field  Coal  Corporation  on  a  large  scale  at  Wilder  just  beyond  the  county 
line.  Mine  55,  in  the  Lower  Banner  bed  on  both  sides  of  Laurel  Branch, 
is  in  coal  3i/>  to  4i/>  feet  thick.  ^line  (5  in  the  Upper  Bannt'r  l^ed  is  on 
the  south  side  of  Laurel  Branch  in  coal  4  to  7V^  feet  thiik,  and  an  entry 
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being  driven  southwest  under  Sandy  Eidge  toward  the  workings  of  mine  2 
at  the  head  of  McClure  Eiver  is  in  similarly  thick  coal.  Both  these  mines 
are  modern  and  well  equipped  in  every  way  and  have  a  large  producing 
capacity.  The  product  is  shipped  over  a  short  spur  of  the  Carolina,  Clinch- 
field  and  Ohio  Railway  to  Kiser,  on  the  Norfolk  and  Western  Railway. 
Elswhere  in  the  Road  Fork  basin  the  Lower  Banner  is  3  to  7  feet  thick. 


340 


Mine  55  at  W.lder 


Mine  6  at  Wilder 


Lower  Banner  Lower  Banner    Lower  Banner    Lower  Banner   Upper  Banner    Upper  Banner   Upper  Banner 


1  I 


3!'4 


1834, 


26 


13^2 


5 ''2 


6^ 


20^2 


Fig.  21. — Sections  of  coal  beds  in  the  Clinch  River  drainage  basin. 


There  are  probably  localities  in  which  coal  beds  in  the  Norton  forma- 
tion higher  than  the  Upper  Banner,  especially  the  Splash  Dam  bed,  are 
2  or  3  feet  thick,  but  the  only  exposures  seen  were  too  thin  to  be  con- 
sidered workable.  Beds  in  the  Wise  formation  on  Sandy  Ridge  may  in 
places  be  fairly  thick. 

Tiller  and  Jaivhone  coal  beds. — The  Tiller  coal  lies  850  to  950  feet 
below  the  Upper  Banner  horizon.  The  Jawbone  is  as  much  as  100  feet 
above  the  Tiller  in  parts  of  this  basin  but,  as  shown  by  drill  records 
(PI.  X),  the  two  beds  unite  under  a  large  part  of  the  Hurricane  Fork 
drainage  basin.  Where  the  beds  are  separated  the  interval  between  them 
is  occupied  chiefly  by  coarse-grained,  siliceous  sandstone  that  contains 
quartz  pebbles.  Both  beds  are  below  the  sui'face.  Where  the  two  beds 
are  united  under  part  of  the  Hurricane  Fork  basin  they  are  probably  much 
like  the  thick  and  valuable  double  bed  that  is  exposed  north  of  Sandy  Ridge 
on  the  headwaters  of  Indian  and  Cane  creeks.  Both  of  the  beds  are 
probably  also  workable  in  much  of  the  area  in  which  they  are  separate; 
for  the  Jawbone  includes  3^  to  8  feet  of  coal  where  it  comes  to  the  sur- 
face on  Hurricane  Fork  3  to  -i  miles  south  of  Dickenson  County,  and 
the  Tiller  is  4  to  5  feet  thick  at  the  "slope  mine"  of  the  Clinchfield  Coal 
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Corporation  5  miles  southeast  of  the  comity,  the  main  entry  of  which  has 
been  driven  between  2  and  3  miles  northward  toward  Dickenson  County.* 
It  is  an  excellent  bed  containing  3  to  4  feet  of  coal  beneath  the  headwaters 
of  Hurricane  Fork,  but  is  less  than  30  inches  thick  elsewhere  and  is  less 
than  14  inches  thick  in  some  localities.  Two  measurements  were  made 
just  east  of  the  county  line  in  the  headwaters  of  Hurricane  Fork  near  the 
head  of  Skeen  Creek,  the  first  showing  coal  39  inches  thick,  the  other  sec- 
tion including  a  7-inch  shale  parting  with  coal  21  inches  thick  above  it 
and  29  inches  thick  below  it.  The  overlying  rock  is  an  8-inch  draw  shale 
under  sandstone. 

There  are  several  more  or  less  lenticular  coal  beds  between  the  Eaven 
and  Kennedy  beds,  but  none  of  them  is  of  much  commercial  importance,  as 
a  thickness  of  as  much  as  2  feet  is  exceptional. 

Kennedy  coal  bed. — The  Kennedy  is  300  to  380  feet  below  the  Upper 
Banner  horizon.  It  is  a  very  thin  and  commercially  unimportant  bed  in 
most  of  this  basin.  The  coal  is  only  23  inches  thick  in  a  railroad  cut 
near  Wilder,  and  is  overlain  by  a  50-foot  bed  of  fine-grained  sandstone 
and  underlain  by  coarser  sandstone  of  the  same  thickness. 

Lower  Banner  coal  bed. — The  Lower  Banner  coal  is  200  to  270  feet 
above  the  Kennedy  and  100  to  140  feet  below  the  Upper  Banner.  It  is 
present  beneath  Sandy  Eidge  and  is  being  mined  on  a  large  scale  by  the 
Clinchfield  Coal  Corporation.  It  is  a  clean  l)ed  containing  about  3  to  7 
feet  of  coal  and  very  little  shale  in  the  form  of  partings.  In  the  Hart 
Creek  district  it  is  in  most  places  thin,  but  is  fairly  thick  in  the  drifts 
described  below. 

The  following  section  shows  its  character  on  Xegro  Camp  Branch : 

Section  of  Lower  Banner  coal  bed  on  Xegro  Camp  Brandt. 

(Location  340,  elevation  2,200  feet  B..  Fig.  21.  Section  340.) 

Ft.  in. 

Shale     : 4 

(■oil!  at  top f)  10 

Clay    2 

Coal,    reported    1  4 

Coal     7         2 

Parting     2 

In  most  ])arts  of  ]\Iine  So  of  the  Clinchfield  Coal  Corporation,  on  both 
sides  of  Laurel  Bi-aiuh  near  Wilder,  the  Lower  Banner  is  3i/>  to  l^o  feet 


'See  page  1!)4  for  analyses  of  this  coal. 
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thick  and  shale  partings  are  absent  or  very  thin.  The  underlying  rock,  is, 
in  general,  a  compact  shale  and  the  overlying  rock  either  shale  or  sand- 
stone. Thin  layers  of  "rash"  occur  both  at  the  top  and  at  the  bottom  of 
the  bed.  Analyses  of  mine  samples  are  given  on  pages  197  and  198  of 
this  report. 

Upper  Banner  coal  led. — The  distribution  of  the  Upper  Banner  is  much 
the  same  as  that  of  the  Lower  Banner.  In  the  northern  part  of  the  Eoad 
Fork  drainage  basin  the  bed  is  split  into  two  parts  by  the  thickening  of 
a  shale  parting,  the  upper  bench  ])eing  2  to  4  feet  thick  and  the  lower 
bench  worthless  or  nearly  so.  Near  Wilder,  and  especially  south  of  Laurel 
Branch,  the  shale  parting  thins  to  a  few  inches  and  both  benches  can  be 
easily  mined  together.  In  the  Wilder  district  the  layers  of  coal  aggregate 
4  to  714  feet  in  thickness  and  are  being  mined  on  a  large  scale. 

The  details  of  the  Upper  Banner  bed  where  both  parts  are  united  are 
illustrated  by  the  following  measurements  made  in  Mine  6  of  the  Clinch- 
field  Coal  Corporation,  the  workings  of  which  are  south  of  Laurel  Branch 
within  and  east  of  the  county  line  : 

Sections  of  Upper  Banner  coal  led  in  Mine  6  at  ]YiIder. 

Shale.                               Ft.       in.  Sandstone.                           Ft.  in. 

Coal    1         7  Coal    1  2 

Sandstone    1  Sandstone    1 

Coal    1         81/2  Coal    1  6 

"Rash"     5%  "Rash"   4 

Coal    1       11  Coal    4 

"Rash"     6  Shale    1/, 

Coal    1  5  Coal    1  5 

Shale.  "Rash"  6 

Coal    6         71/2  Coal    8i/> 

Partings     1            1/2  Shale.                                  

Coal    5  11/2 

Partings     IIV2 

LEFT  FORK  OF  LICK  CREEK. 

Geologic  outline. — That  part  of  Dickenson  County  drained  by  the  Left 
Fork  of  Lick  Creek  is  less  than  4  square  miles.  The  rocks  exposed  include 
the  Norton  formation  from  100  feet  below  the  Kennedy  coal  bed  to  the 
top  of  the  formation,  all  of  the  Gladeville  sandstone,  and  the  lower  150 
feet  of  the  Wise  formation.  The  succession  is  shown  by  the  generalized 
columnar  section  for  the  southern  part  of  Dickenson  County,  by  local  sec- 
tions 10,  11,  and  12,  by  general  section  for  Area  Ad  (fig.  2),  and  bv  well 
logs  (Plate  IX). 

The  basin  is  underlain  by  important  coal  beds.  The  Jawbone,  Tiller, 
Eaven     (Imboden    so-called),    and    Ally    are    beneath    the    surface,    but 
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something  regarding  their  character  may  be  learned  by  consulting  the 
drill  logs  (Plate  IX).  The  Kennedy  is  exposed  in  the  lower  part  of 
the  valleys  of  Left  Fork  and  its  tributaries.  It  is  very  variable  in  thick- 
ness here  as  elsewhere  and  presents  the  characteristic  crushed  appearance. 
Locally  it  is  over  7  feet  thick.  One  measurement  on  the  railroad  at  the 
county  boundary  shows  54  inches  of  coal. 

Both  the  Lower  Banner  and  Upper  Banner  beds  are  being  mined  on 
a  large  scale  in  this  region.  The  Lower  Banner  ranges  from  2  to  5  feet 
in  thickness,  with  an  average  thickness  of  from  £1/2  to  314  feet.  One 
measurement  on  the  road  northwest  from  Lick  Fork  shows  40  inches  of 
coal.  The  Upper  Banner  ranges  from  3  to  6  feet  in  thickness  with  an 
average  of  314  to  4  feet.  It  carries  the  characteristic  sandstone  parting 
from  1  to  2  inches  thick  located  near  the  middle  or  in  the  upper  part  of 
the  bed.  Aside  from  this  parting  the  coal  is  clean.  ISTear  the  head  of 
Left  Fork  of  Lick  Creek  the  Upper  Banner  measures  43  inches  with  1 
inch  of  sandstone  19  inches  from  the  top  of  the  bed. 

The  "Black  Slate"  or  Splash  Dam  coal  bed  lies  from  50  to  75  feet 
above  the  Upper  Banner  in  tlic  southern  part  of  the  county.  It  is  thin — 
less  than  3  feet  thick  in  most  places — and,  while  prospected  generally,  it 
has  been  little  mined. 

Higher  coals  in  the  Norton  formation  appear  to  be  of  little  value  in 
this  basin.  Several  blooms  were  seen,  none  of  which  measured  over  15 
inches.    Apparently  they  represented  coals  too  thin  to  work. 

The  coals  of  the  Wise  formation  are  thin  and  very  limited  in  extent, 
occurring  only  near  the  tops  of  the  ridges.  No  coal  beds  were  seen  that 
measure  over  2I/2  feet. 

AMOUNT  OF  ULTIMATELY  AVAILABLE  COAL. 

Actual  mining  operations  in  KuroiJc  have  sliown  tliat  coal  of  lower 
grade  than  that  in  southwest  A'ii'ginia  can  bo  profitably  mined  in  beds  only 
14  inches  tliick  and  at  depths  greater  than  any  to  which  it  would  be  neces- 
sary to  shaft  for  any  bed  in  Dickenson  County.  Tlie  tonnages  in  the  fol- 
lowing ta])le,  therefore,  include  all  beds  or  parts  of  beds  in  which  there 
arc  14  inches  or  more  of  minable  coal,  but  do  not  include  thinner  beds  or 
parts  of  beds  that  could  not  be  mined  profitably  because  of  the  position 
and  tliickness  of  ])artings  or  because  of  other  factors.  The  calculations 
arc  based  on  an  estimate  of  1,800  tons  per  acre  for  each  lavcr  of  coal  1 
foot  thick. 
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Although  these  estimates  were  carefully  prepared  they  are  necessarily 
only  rough  approximations.  The  figures  for  beds  which  are  below  the 
surface  in  large  areas  are,  of  course,  most  likely  to  be  in  error.  The  cal- 
culated totals,  though  enormous,  are  thought  to  Ije  very  conservative  esti- 
mates. The  amount  of  coal  already  mined  in  Dickenson  County  or  made 
unavailable  by  mining  operations  is  comparatively  so  small  as  to  be  negli- 
gible, being  only  one  or  two  hundi'edths  of  one  per  cent  of  the  total  original 
tonnage. 

AMOUNT  OF  MINABLE  COAL  IN  DICKENSON 
COUNTY,  VIRGINIA. 

Wise  formation :                                                                                   Acres.  Tons. 

Clintwood     12,885  133,587,000 

Eagle     14,300  58,.541,000 

Dorchester     39,818  128,257.000 

Other    beds    149,457,000 

Norton  formation : 

Splash  Dam   77,745  272,340,000 

Upper  Banner    98,985  502,285,000 

Lower  Banner    1 10,320  445.813,000 

Other  beds  above  Kennedy 375,690,000 

Kennedy    126,696  469,750,000 

Raven   ' 142,275  563,091.000 

Jawbone    129,646  614,851,000 

Tiller     20,082  112,907,000 

Other  beds  below  Kennedy 756,331,000 

Lee  formation: 

All   beds    2,317,000,000 

Total    6,899,906,000 


Of  the  grand  total  of  6,899,906,000  tons  only  about  70  per  cent  could 
be  recovered  even  under  the  most  favorable  mining  conditions,  leaving 
about  4,900,000,000  tons  as  a  possible  production.  At  the  rate  of  con- 
sumption of  bituminous  coal  in  1916,  a  banner  year,  Dickenson  County 
could  supply  all  of  the  United  States  for  about  10  years.  However,  much 
of  this  coal  is  in  beds  too  thin  or  too  far  beneath  the  surface  to  be  profi- 
tably mined  and  sold  in  competition  with  coal  from  the  more  cheaply  mined 
beds  now  being  exploited  in  the  Appalachian  coal  fields.  Beds  that  can 
not  be  used  today,  however,  are  certain  to  be  of  value  in  the  future. 
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CHARACTER  AND  QUALITY  OF  THE  COALS. 

ANALYSES. 

METHOD  OF  SAMPLING  AND  ANALYZING. 

The  analyses  on  succeeding  pages  were  made  from  samples  collected 
by  members  of  the  State  and  Federal  geological  surveys  and  the  United 
States  Bureau  of  Mines  in  Dickenson  County  and  neighboring  areas  on 
the  west  and  south.  Samples  collected  before  July  1,  1910,  were  anafyzed 
by  the  United  States  Geological  Survey,  and  those  taken  after  that  date 
by  the  United  States  Bureau  of  Mines. 

In  taking  a  sample  of  coal  for  analysis  every  effort  was  made  to  pro- 
cure fresh,  unweathered  coal  that  would  represent  as  nearly  as  possible  the 
product  of  the  mine.  The  bed  was  faced  up  and  carefully  cleaned,  for 
a  distance  of  three  feet  or  more  on  each  side  of  the  point  selected  for 
sampling,  special  care  being  taken  to  remove  all  loose  fragments  of  shale 
from  the  roof  and  deposited  powder  smoke  from  the  coal.  A  uniform  cut, 
of  sufficient  size  to  yield  about  6  pounds  of  coal  for  each  foot  of  thick- 
ness of  the  bed,  was  then  made  from  roof  to  floor.  Ail  partings  or  binders 
more  than  three-eights  of  an  inch  thick  and  all  concretions  or  "sulphur- 
balls"  having  a  maximmn  diameter  greater  than  2  inches  and  a  thickness 
of  more  than  half  an  inch  were  excluded  from  the  sample.  The  material 
thus  obtained  was  crushed  until  it  would  pass  through  a  half-inch  mesh 
and  was  then  thoroughly  mixed  and  reduced  by  quartering  until  about 
4  pounds  remained.  The  product  was  placed  in  a  galvanized-iron  can, 
sealed  in  the  mine  with  adhesive  tape,  and  mailotl  as  soon  as  possible  to 
the  laboratory. 

As  soon  as  received  at  the  laboratory,  the  coal  is  taken  froni  the  can. 
weighed,  and  allowed  to  dry  at  a  temperature  slightly  above  normal  until 
its  weight  becomes  prac-tically  constant.  It  is  then  reweighed,  the  dill'eronce 
in  weight  being  the  air-drying  loss.  Because  the  coal  is  more  stable  and 
more  easily  handled  in  the  air-dried  form,  it  is  analyzed  in  this  condi- 
tion and  the  results  given  under  form  !>  (see  following  tables).  Forms 
A,  (',  and  1)  are  calculated  from  form  B.  P^orm  A  reprci^ents  the  coal  as 
it  is  collected.  Form  C  represents  the  theoretical  condition  of  the  coal  it' 
all  the  moisture  wcu-e  removed,  and  form  D  if  both  moisture  and  ash  were 
removed. 
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DESCRIPTION  OF  SAMPLES. 

32513.— Sample  was  collected  in  the  Burtons  Ford  mine  of  the  Russell 
Fork  Coal  Mining  Company,  on  the  south  side  of  Clinch  Eiver  about  3 
miles  southwest  of  St.  Paul,  July  30,  1919.  The  coal  bed  is  in  the  Penning- 
ton formation.  This  is  one  of  the  very  few  localities  where  coal  in  the 
Pennington  formation  is  being  worked  in  southwest  Virginia,  hence  the 
sample  is  of  more  than  ordinary  interest.  The  sample  was  obtained  at  the 
face  about  150  feet  west  of  the  drift  mouth. 

Section  of  Lee  coal  bed  at  point  sampled  in  mine  at  Burtons  Ford. 

,32513 
Ft.       in. 

Shale,  carbonacecus   *0  1 

Coal     2        11 

Clay  with  carbonaceous  shale  partings '1  2 

Included  in   sample    2        11 

Excluded  from  sample    1  3 

18339,  18240,  1821:1,  and  18212.— Samples  were  collected  from  the 
Tiller  coal  bed  in  Xo.  201  slope  mine  of  the  Clinchfield  Coal  Corporation, 
on  Hurricane  Fork  of  Dmnp  Creek,  about  4  miles  southeast  of  Dickenson 
County,  Xovember  26,  1913.  Sample  18239  was  obtained  in  the  main 
entry,  4,900  feet  X.  30°  W.  of  bottom  of  slope;  sample  18240,  about  1,200 
feet  X.  64°  W.  of  slope  and  800  feet  Avest  of  main  entry:  and  sample  18241 
in  a  right  entry  about  800  feet  from  main  entry  and  2,600  feet  X.  20° 
W.  of  slope.  Sample  18242  was  a  composite  made  by  mixing  18239,  18240, 
and  18241. 

Sections  of  Tiller  coal  bed  at  points  sampled  in  ClinchfieJd  Xo.  201  mine. 

18239  18240  18241 

Ft.       in.  Ft.       in.  Ft.       in. 

"Rash"    "0         9 

Coal     2  0  1  91/,  1  41/2 

Shale     "0         5  »0         31/0 

Sandstone     ^0         3 

Coal    3         1  2         3  2         3 

Included  in  sample    5  1  4  %  3         7% 

Excluded  from  sample    1  0  0         5  0         314 

5217  and  5235. — Samples  were  collected  from  the  Jawbone  coal  bed  in 
the  Virginia  City  Xo.  1,  a  slope  mine  at  Virginia  City,  Va.,  July  2%,  1907. 


'Not  included  in  sample. 
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Sample  5217  was  obtained  in  room  8,  off  the  first  cross-entry,  2,400  feet 
northwest  of  mine  opening;  sample  5235,  in  a  break-through  between  the 
third  and  fourth  cross-entries,  3,200  feet  northwest  of  mine  opening. 

Sections  of  Jawbone  coal  bed  at  points  sampled  in  Virginia  City  No.  1  mine. 

5217  5235 

Ft.       in,  Ft.  in. 

Coal     0         61/2  0  5 

Sandstone     =0            14 

"Rash"    "0         2 

Coal     1          9%  0  2 

"Rash"    « 0           y2 

Coal,  bony   0         2 

Coal    ...'. 1         5  1  4V2 

Shale  and  coal =0  7 

Coal,  bony   0         2  0  3 

Coal     4            %  4  6 

Included  in  sample    8  HA  6         8  V. 

Excluded  from  sample    0         2  0         7% 


32503,  32504,  32505,  32506,  and  32507.— Samples  were  collected  from 
the  Jawbone  coal  bed  in  the  Virginia  City  mine  of  the  Virginia  Iron,  Coal 
&  Coke  Company,  July  28,  1919.  Sample  32503  was  obtained  in  the  first 
cross-entry  off  fourth  east  entry;  sample  32504  in  the  first  room  off  the 
third  west  cross-entry;  sample  32505  in  the  second  room  off  the  second 
■west  cross-entry ;  sample  32506  in  the  third  room  off'  the  first  west  cross- 
entry  from  the  main  haulway.  All  samples  were  taken  at  a  distance  of 
about  half-a-mile  from  the  drift  mouth.  Sample  32507  was  a  composite 
made  by  mixing  the  first  four  samples. 

Sections  of  Jawbone  coal  bed  at  points  sampled  in  Virginia  Iron,  Coal  cO 

Col-e  Company's  mine,  Virginia  City,  Va. 

32503 
Ft.       in. 


Coal  with  "rash" .        3  7 

Shah-     M  0 

Coal     0  <) 


Included  in  sample    4         4 

E.xcluded  from  sample   1  0 


'Not  included  in  sample. 
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32o04 

Ft.  in. 

Coal     0  9 

"Rash"    0  l^ 

Coal    0  10 

Bone    0  3 

Coal    0  6 

Coal,  bony   .• 3  4 

"Rash" "0  8 

Included  in  sample    5         8V4 

Excluded  from  sample    0         8 

32505 

Ft.  in. 

Coal     0  10 

Bone    0  14 

Coal     0  10 

Bf)iie   and  coal    ^0  6 

Bone    "0  9 

Coal,  bony   0  6 

Coal,  impure 1  2 

"Rash"      '0  8 

Coal     1  2 

Included  in  sample   4         6 

Excluded  from  sample    1       11 

32506 

Ft.  in. 

Coal     : 1  0 

Bone    0  1 

Coal     ' 0  8 

Coal  and  bone 0  10 

Coal     1  10 

"Rash"    M  fi 

Coal     1  4 

Included  in  sample    5         9 

Excluded  from  sample   1         6 

32276.— Sample  collected  from  the  Jawbone  coal  l^erl  in  mine  Xo.  2 
of  the  Twin  City  Coal  Corporation,  at  St.  Pan!,  Yirginia.  July  1.  1910. 
The  sample  was  obtained  at  the  main  entry,  300  feet  northeast  of  the  drift 
mouth.  At  this  place  the  bed  is  very  thick,  1  foot  of  coal  beinp-  left  to 
support  the  roof  and  6  to  9  feet  of  coal  representing  the  lower  part  of  the 
bed  remaining  to  be  removed  subsequently. 

Section  of  Jawbone  coal  bed.  at  point  sampled  in  Twin  City  Coal  Corpora- 
tion's mine,  St.  Paul,  Va. 

32276 
Ft.       in. 

Coal     "1  0 

Coal     • 11  6 

Coal     *6+ 

Included  in  sample    11  6 

Excluded  from  sample    7+ 


'Xot  included  in  sample. 
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32277. — Sample  collected  from  the  Jawbone  coal  bed  in  mine  Xo.  3 
of  the  Twin  City  Coal  Corporation,  at  St.  Paul,  Virginia,  July  1,  1919. 
The  sample  was  obtained  at  the  face  of  the  main  entry,  half  a  mile  north- 
east of  drift  mouth. 

Section  of  Jawbone  coal  bed  at  point  sampled  in  Twin  City  Coal  Corpora- 
tion s  mine,  St.  Paul,  Virginia. 

.32277 
Ft.       in. 

Coal     •■'  1         0 

Shale,  carbonaceous   "0         6 

Coal     5         0 

Included  in  sample   .5         0 

Excluded  from  sample    2         0 

32275. — Sample  collected  from  the  Eaven  (Garden  Hole)  coal  bed 
in  mine  Xo.  1  of  the  Twin  City  Coal  Corporation,  at  St.  Paul,  Virofinia, 
July  1,  1919.  The  sample  Avas  obtained  at  the  face  of  the  main  entry  a 
quarter  of  a  mile  northeast  of  drift  mouth. 

Section  of  Raven,  coal  bed  at  point  sampled  in  Twin  City  Coal  Corpora- 
tion's mine,  St.  Paul,  Virgijiia. 

32275 
Ft.       in. 

Coal     1  2 

Shale,    carbonaceous    "0         1 

Coal    1       10 

Included  in  sample   3         0 

Excluded  from  sample    0  1 

18121. — Sam]ile  collected  from  the  Kennedy  coal  bed  in  mine  No.  103 
of  the  Clinchfield  Coal  Corporation,  1  mile  northwest  of  Dante,  Virginia, 
November  17,  1913.  The  sample  was  obtained  in  the  main  entry,  260 
feet  N.  55°  W.  of  mine  opening  and  represents  5  feet  2  inches  of  coal,  the 
entire  thickness  of  the  bed. 

17559,  17560,  and  17561. — Samples  collected  from  the  Kennedy  coal 
bed  in  a  small  local  drift  mine,  half  a  mile  north  of  Xora  (location  116, 
on  map),  July  12,  1913.  Sample  17559  was  cut  300  feet  east  of  drift 
mouth;  and  sample  17560,  about  300  feet  northeast  of  drift  mouth. 
Sample  17561  was  a  composite  made  by  mixing  17559  and  17560. 


'Not  included  in  sample. 
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Sections  of  Kennedy  coal  bed  at  points  sampled  in  mine  half  a  mile  north 

of  Nora. 

17559  17560 

Ft.       in,  Ft.       in. 

Coal     0         63/8  0         51/2 

Bone    0            l^  0           % 

Coal     1          3  0         61/4 

"Rash"      0  Vs 

Shale     ^0          1% 

Coal     0         334  0         53/4 

"Rash"    0  14 

Bone    0            14 

Coal     0         2%  0         8 

"Rash"     0  Ys 

Coal     0         4 

Included  in  sample    2         8i/4  2  1% 

Excluded  from  sample    0         0  0  1% 

18132,  18123,  and  18124.— Samples  were  collected  in  mine  No.  52  of 
the  Clinchfield  Coal  Corporation  at  Dante,  Ya.,  Xovember  17,  1913. 
Sample  18122  was  cut  325  feet  northeast  of  entrance  to  Xo.  0  drift;  and 
sample  18123,  about  1,700  feet  southwest  of  entrance  to  Xo.  1  drift. 
Sample  18124  was  a  composite  obtained  b}-  mixing  18122  and  18123. 

Sections  of  Loiver  Banner  coal  bed  at  points  sampled  in  Clinchfield  No. 

52  mine. 

18122  18123 

Ft.       in,  Ft.       in. 

Coal     3         0  2         6I/2 

Coal  and  shale '0         2 

Included  in  sample    3         0  2         614 

Excluded  from  sample   0         0  0         2 

32329,  32330,  and  32331.— Samples  collected  from  the  Lower  Banner 
coal  bed  in  mine  No.  52  of  the  Clinchfield  Coal  Corporation  at  Dante, 
Virginia,  July  7,  1919.  Samples  were  cut  in  room  5.  off  3r(l  riplit  entry 
off  4th  left  entry,  one  mile  north  of  drift  mouth. 

Section  of  Loiver  Banner  coal  bed  at  point  where  samples  32329  and  32330 
were  obtained  in  Clinchfield  No.  52  mine. 

Ft.       in. 
Shale   ( black )   roof 

Coal     4         8 

Clay  floor 


'Not  included  in  sample. 
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10385. — Sample  collected  from  the  Lower  Banner  coal  bed  in  Mine 
K'o.  52  (called  Clinchfield  when  sampled)  of  the  Clinchfield  Coal  Cor- 
poration at  Dante,  Virginia,  April  30,  1910.  The  sample  was  cut  in 
the  main  entry,  150  feet  from  the  mine  mouth,  and  represents  2  feet  4 
inches  of  coal. 

4057. — Sample  was  collected  from  the  Lower  Banner  coal  bed  in  mine 
No.  51  (called  Xo.  2  when  sampled)  of  the  Clinchfield  Coal  Corporation 
at  Dante,  Virginia,  October  4,  1906.  The  sample  was  obtained  in  room 
4  off  the  left  entry. 

Section  of  Lower  Banner  coal  bed  at  point  sampled  in   CUnchfiehl  So. 

51  mine. 

4057 

Ft.  in. 

Coal,  alternate  bright  and  dull  bands 1  7 

Coal,  laminated    0  3 

Coal,  solid   1  5 

Clay    "0  6 

Coal,   bright    "0  2 

Included  in  sample    3  3 

Excluded  from  sample    0         8 

18243,  18244,  18245,  and  18246.— Samples  collected  from  the  Lower 
Banner  coal  bed  in  mine  Xo.  55  of  the  Clinchfield  Coal  Corpoi'ation  at 
Wilder,  Virginia,  Xovember  25,  1914.  Sample  18243  was  obtained  900 
feet  S.  60°  W.  of  Xo.  3  opening;  sample  18244,  about  2.500  feet  S.  35° 
E.  of  Xo.  5  opening:  and  sample  18245,  about  1,300  feet  X.  35°  W.  of 
No.  2  opening.  Sample  18246  was  a  composite  made  by  mixing  18243, 
18244,  and  18245. 

Sections  of  Lower  Banner  coal  bed  af   point  sampled  in   Clinchfield  Vo. 

55  mine. 

18243  18244                  18245 

Ft.       in.  Ft.  in.            Ft.        in. 

Coal    0  7 

"Rash"     »()  2 

Sandstone     "1  9 

"Rash"      M)  1^. 

Coal     3         4  3  5                3         6  ' 

"Rash"    » 0         3 1  o  '0  7              "0         4 

Included  in  sample    3         4  4         0  3  (5 

Excluded  from  sample    0         314  2  ti  0         \Y;> 


'Xot  included  in  sample. 
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32509,  32510,  and  32511. — Samples  collected  in  Lower  Banner  mine  Xo. 
1  of  Eobert  Fleming  and  Company  at  Banner,  Virginia,  July  2!),  1911). 
Sample  32509  was  secured  at  the  face  of  the  main  entry  700  feet  west  of 
the  drift  mouth,  and  sample  32510  was  cut  at  the  face  of  the  main  air 
course  600  feet  west  of  the  drift  mouth.  Sample  32511  was  a  composite 
made  by  mixing  the  first  two  samples. 

Sections  of  Lower  Banner  coal  bed  at  points  sampled  in  Robert  F.  Fleming 

&  Co.'s  No.  1  mine. 

:i-2509  32.510 

Ft.       in.  Ft.       in. 

Coal     2         <)  2  :i 

Clav    ^0  P^. 

Coal    0         6 

Included  in  sample    2         (5  2         9 

Excluded  from  sample 0  P/j 

18226,  1822T,  18228,  and  18229.— Samples  were  collected  from  the 
Upper  Banner  coal  bed  in  the  Cranesnest  jSTo.  1  mine  of  the  Clinchfield 
Coal  Corporation,  about  1%  miles  northwest  of  Toms  Creek  station,  Xo- 
vember  22,  1913.  Sample  18226  was  obtained  1,500  feet  southwest  of 
entrance  to  main  Caney  entry;  sample  18227,  about  500  feet  northeast  of 
main  Caney  entry;  and  sample  18228,  about  4,100  feet  southeast  of  main 
Caney  entry.  The  main  Caney  entry  is  on  Hurricane  Fork  of  Caney 
Creek,  about  l^^  miles  northeast  of  the  main  entrance  to  mine.  Sample 
18229  was  a  composite  made  by  mixing  18226,  18227,  and  18228. 

Sections  of  Upper  Banner  coal  bed  at  points  sampled  in  Cranesnest  mine. 

18226  18227  18228 

Ft.  in.  Ft.  in.  Ft.       in. 

Coal    0  IVo 

Sandy   shale    »0  Vo 

Coal     2  0  1  10  2       10 

Sandstone     ^0          1  "0          1  =0          1 

Coal     1          71/2  2         2                1          53/4 

Coal  and  shale    »0  21/^ 

Shale     .  .  .  .  0           1/4 

Coal     0  SVo  .  .  .  .  0         3 

Shale     ^0  4  ..  ..  "0         5 

Coal     0  2  ..  ..  0         6 

Shale     "0         I34  ..  ..  0           Vs 

Coal    0  10  . .  .  .  0         91/2 

Included  in  sample   5  %  4         0  5        10% 

Excluded  from  sample    0         9%  0         1  0         6 


'Not  included  in  sample. 


DESCKIPTION    OF    SAMPLES  183 

32407,  32408,  and  32409. — Samples  were  collected  from  the  Upper  Ban- 
ner coal  bed  in  the  Cranesnest  mine  of  the  Clinchfield  Coal  Corporation, 
July  18,  1919.  Sample  32407  was  obtained  in  room  B,  third  south  Caney 
mine,  three  miles  northeast  of  drift  mouth.  Sample  32408  was  cut  near 
room  20,  off  main  entry,  third  south  Caney  mine,  314  miles  northeast  of 
drift  mouth.  Sample  32409  was  a  composite  made  by  mixing  samples 
32407  and  32408. 

Sections  of  Upper  Banner  coal  bed  at  points  sampled  in  Cranesnest  mine. 


Shale,  carbonaceous  

Coal    

Sandstone     

Coal    

Shale     

Coal    

Shale     

Coal     

Included  in   sample    

Excluded  from  sample    

10386. — Sample  collected  from  the  Upper  Banner  coal  bed  in  the 
Swansea  mine  of  the  Virginia  Iron,  Coal  &  Coke  Company,  Toms  Creek, 
Va.,  April  29,  1910.  The  sample  was  taken  in  room  21,  off  west  entry 
17,  about  2,600  feet  from  the  outcrop. 


Section  of  Upper  Banner  coal  bed  at  point  sampled  in  Sicansea  mine. 

10386 

Ft.  in. 

Coal    2  4      ■ 

Sandstone    °  0  1  VL> 

Coal     1  8 

Bone    "1  5 

Coal    2  7 

Included  in  sample   6         7 

Excluded  from   sample    0         SVa  2         6  0         4V2 

2281  and  2282. — Samples  collected  from  the  Upper  Banner  coal  bed 
in  the  Coeburn  mine  of  the  Virginia  Iron,  Coal  &  Coke  Company  at  Toms 
Creek,  A'^a.,   October   7,   1905.      Sample  2281   was  obtained   in  east  entry 


32407 

.32408 

Ft.       in. 

Ft. 

m. 

1          2 

^0 

1 

2         2 

2 

0 

0          1 

»0 

IV. 

1          9 

1 

5 

0         2 

»0 

V2 

0         2 

0 

2y2 

0         2 

"0 

6 

0         4 

0 

11 

4         5 

4 

61/2 

1          7 

9 

'Not  included  in  sample. 
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17,  about  3,000  feet  northeast  of  the  mine  opening;  and  sample  2282  in 
room  3,  off  west  entry  11,  about  2,000  feet  northeast  of  mine  opening. 

Sections  of  Upper-  Banner-  coal  bed  at  points  sampled  in  Coehum  mine. 

2281  2282 

Ft.       in.  Ft.  in. 

Coal    2         21/2  0  10 

Sandstone     "0  11/2      '    .. 

"Mother  coal" ■      .  .  0           14 

Coal    1         6  1  6 

Shale     "0     '     IV2 

Sandstone *  0  1 

Coal     "0         2  1  8 

Shale     "0         2  "0  1 

Coal     '0         6  "0  2 

Shale     "0         IVa  »0  3 

Coal     1         8  "0  6 

"Mother  coal"   0  14 

Shale     "0  1 

Coal    1         0  2  7 

Included  in  sample    6         4%  6         ly^ 

Excluded  from  sample    1         2^^  1         2 

32410,  32411,  and  32412. — Samples  collected  from  the  Upper  Banner 
coal  bed  in  the  Lee  mine,  No.  6,  of  the  Virginia  Iron,  Coal  and  Coke 
Company,  at  Cranesnest  li/^  miles  northwest  of  Toms  Creek  station,  July 

18,  1919.  Sample  32410  was  cut  500  feet  east  of  the  drift  mouth  at  the  crop 
entry  and  only  50  to  60  feet  from  the  outcrop.  Sample  32411  was  cut 
half-a-mile  northeast  of  the  drift  mouth  in  the  second  cross-entry.  Sample 
32412  is  a  composite  of  samples  32410  and  32411. 

Section  of  Upper  Banner  coal  bed  at  point  sampled  in  the  Lee  mine  of 
the  Virginia  Iron,  Coal  and  Coke  Company. 


Shale,  carbonaceous   .  .  . 

Coal    

Sandstone    

Coal    

Shale,    carbonaceous    .  . 

Coal    

Shale     

Coal    

Included  in  sample   .  .  . 
Excluded  from  sample 


32410 

Ft. 

in. 

"0 

1 

1 

11 

»0 

ly. 

1 

6 

^0 

10 

0 

7 

"0 

V2 

2 

10 

6 

10 

1 

1 

'Not  included  in  sample. 


DESCRIPTION    OF    SAMPLES  185 

32411 
Ft.       in. 

Coal     1  6 

Shale     » 0           i/^ 

Coal    0  11 

Sandstone     '0  1 1/4 

Coal    1  8  " 

Shale    , « 0  2 

Coal    0  6 

Shale    « 0           i/> 

Coal    1  3  ' 

Shale     «0  1 

Coal    1  5 

Included  in  sample   7         3 

Excluded  from  sample    0         5i/^ 

32413. — Sample  collected  from  Upper  Banner  coal  bed  in  the  Sexton 
mine  (No.  2)  of  the  Virginia  Iron,  Coal  and  Coke  Company,  at  Toms 
Creek,  Virginia,  July  19,  1919.  The  sample  was  secured  2^/2  miles  north- 
east of  the  drift  mouth  in  15  west  entry  off  the  main  entry. 

Section  of  Upper  Banner  coal  bed  at  point  sampled  in  the  Sexton  mine  of 
the  Virginia  Iron,  Coal  &  Colce  Company. 

32413 

Ft.       in. 

Coal     '0  6 

Shale     «0  10 

Coal     1  10 

Sandstone    »0         1^^ 

Coal    1  5  ' 

Shale    «0           ^4 

Coal     0  4 

Shale     '0  4 

Coal     0  4 

Shale     "0         1 

Coal     0  11 

Shale     « 0         2 

Coal     0         5 

Included  in  sample   5         3 

Excluded  from  sample   2         1 

18128,  18129,  18130,  and  18131.— Samples  of  the  Upper  Banner  coal 
collected  in  No.  2  mine  of  the  Clinchfield  Coal  Corporation,  1%  miles  north- 
east of  Dante,  Virginia,  November  18,  1913.  Sample  18128  was  obtained 
2,400  feet  N.  18°  W.  of  entrance  to  drift  No.  3,  McClure;  18129,  about 


•Not  included  in  sample. 


186  THE   GEOLOGY   AND   COAL   RESOUKCES    OF   DICKENSON    COUNTY 

2,750  feet  S.  78°  E.  of  entrance  to  drift  Xo.  5,  tunnel  line  (on  Middle 
Fork  of  Lick  Creek)  ;  and  18130,  about  3,400  feet  S.  85°  E.  of  entrance 
to  drift  No.  1,  McClure.  Sample  18131  was  a  composite  made  by  mixing 
18128,  18129,  and  18130. 

Sections  of  Upper  Banner  coal  bed  at  points  sampled  in  Clinchfield  No. 

2  mine. 

18128       18129       18130 

Ft.   in.  Ft.  in.  Ft.  in. 

Coal  1   10  1  4       1  6 

Sandstone     "0          1  V>  ''  0  1  ="0  1 

Coal     1          2i/>  1  2                1  5 

Sandstone     "0            i/,  ..  ..  »0  1 

Shale     "0  1 

Coal    2         5  1  6               1  10 

Included  in  sample    5         5%  4         0  4         9 

Excluded  from  sample    0         2  0         2  0         2 

10734,  10735,  and  10736.— Samples  collected  from  the  Upper  Banner 
coal  bed  in  mine  N"o.  2  of  the  Clinchfield  Coal  Corporation,  1%  miles 
northeast  of  Dante,  Virginia,  August  13,  1910.  Sample  10734  was  ob« 
tained  at  face  of  butt-entry,  off  the  fourth  left  drift  off  the  McClure  entry ; 
and  sample  10735  in  room  16,  off  right  entry  3,  off  the  first  drift  off 
McClure  entry.  Sample  10736  was  a  composite  made  by  mixing  10734 
and  10735. 


Sections  of  Upper  Banner  coal  bed  at  points  sampled  in  Clinchfield  No. 

2  mine. 

10734  10735 

Ft.  in.  Ft.  in. 

Coal     0  81/2  0  63/4 

Coal    (hard)    0  SVo  0  5 

Coal     0  53/4  0  7 

Sandstone     *0           3/^  "O  IV2 

Coal    1  4  1  4 

Shale     "0            %  "0  234 

Coal     0  5  0  6 

Coal    (hard)     0  5  0  33/^ 

Coal     1  514  1  1 

Included  in  sample    5  1  4  O^/^ 

Excluded  from  sample    0  1%  0  4l^ 


'Not  included  in  sample. 
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3942. — Sample  of  the  Upper  Banner  coal  collected  in  mine  Xo.  2 
(called  No.  3  when  sampled)  of  the  Clinchfield  Coal  Corporation,  1% 
miles  northeast  of  Dante,  October  4,  1906.  The  sample  was  cut  in  butt- 
entry  6,  off  the  main  entry. 

Section  of  Upper  Banner  coal  bed  at  point  sampled  in  Clinchfield  No. 

2  mine. 

3942 
Ft.       in. 

Coal     1        10 

Sandstone    "0         1 

Coal    0       10 

Shale,  gritty   »0  i/^ 

Coal    2         5 

Included  in  sample    5  1 

Excluded  from  sample    0  1  % 

32168,  32169,  32170,  32171,  and  32172.— Samples  from  the  Upper  Ban- 
ner coal  bed  collected  in  No.  2  mine  of  the  Clinchfield  Coal  Corporation  at 
Dante,  Virginia,  June  14  and  16,  1919.  Sample  32168  was  obtained  in 
the  tenth  right  entry,  200  feet  from  the  main  entry,  at  Engineer's  bench 
mark  A-870;  sample  32169  was  cut  near  room  20,  fourth  left  entry  off 
the  main  entry;  sample  32170  was  secured  near  room  15  in  the  third 
left  air  course  off  the  seventh  right  entry;  and  sample  32171  was  obtained 
in  room  39  fourth  right  entry,  off  right  left  entry. 

Sample  32172  was  a  composite  made  by  mixing  the  first  four  samples. 
All  samples  were  taken  at  a  distance  of  2  miles  or  more  from  the  drift 
mouth. 

Sections  of  Upper  Banner  coal  bed  in  Clinchfield  Xo.  2  mine.  - 


Coal     

Sandstone     

Coal     

Clav    

Coal     

Clav     

Coal     

Includml   in  sample    .  . 
Excluded  from  sample 


,32 
Ft. 

168 
in. 

1 
■M) 

7 '  •• 
1 

"0 
0 

"0 
o 

1 

.3 
1 
0 

0 

4'.. 
3 

•Not  included  in  sample. 
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32169 
Ft.       in. 

Coal     • 0         11/2 

Shale,    carbonaceous    *0         1 

Coal     1         5 

Sandstone     »0         2 

Coal     1  5 

Clay    "O         11/0 

Coal     0         3 

Clay    0         1 

Coal    2         0 

Included  in  sample    5         3i/^ 

Excluded  from  sample   0         4^4 

32170 
Ft.       in. 

Coal    0         1 

Shale     -0         2 

Coal     0         2 

Shale,  sandy   "0         5 

Coal     ■ 1         4 

Sandstone '0         1 1/^ 

Coal     1         2 

Clav     "0         1 

Coal    0         5 

Clav     "0         1 14 

Coal     1         8 

Clav    "0         1 

Coal    1         9 

Included  in  sample   6         7 

Excluded  from  sample   1         0 

32171 
Ft.       in. 

Coal 1         6 

Sandstone    *  0         1  Vo 

Coal     1         4 

Clav    '0         1 

Coal    2         5 

Included  in  sample    5         3 

Excluded  from  sample    0         2^/4 

10737,  10738,  and  10739.— Samples  of  the  Upper  Banner  coal  col- 
lected in  mine  ISTo.  5  of  the  Clinchfield  Coal  Corporation,  li/^  miles  north- 
east of  Dante,  Va.,  August  10,  1910.     Sample  10737  was  obtained  at  the 

face  of  room  14,  right  entry  5,  off  drift  9 ;  and  sample  10738,  from  the 
butt,  on  left  entry  9,  off  drift  9.  Sample  10739  was  a  composite  obtained 
by  mixing  10737  and  10738. 

"Xot  included  in  sample. 
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Sections  of  Upper  Banner  coal  bed  at  points  sampled  in  Clinchfield  No. 

5  mine. 

10737  10738 

Ft.       in.  Ft.  in. 

Coal     0         434           1  101/2 

"Mother   coal" 0  % 

Coal     1         4%  0  4% 

Sandstone     "0         P/o  »0  1% 

Coal    0       10               0  41/2 

Shale     "0           %  »0  Vo 

Coal     1         414           1  1 

"Mother   coal"    0  % 

Coal     1           %           1  6 

Included  in  sample   5  14  5         3 

Excluded  from  sample    0         214  0         2^4 

10387. — Sample  of  the  Upper  Banner  coal  collected  in  mine  Xo.  3  of 
the  Clinchfield  Coal  Corporation  at  Dante,  Va.,  April  30,  1910.  The 
sample  was  obtained  in  the  fourth  right  entry,  1,000  feet  from  mine  mouth. 


Section  of  Upper  Banner  coal  'bed  at  point  sampled  in  Clinchfield  No. 

3  mine. 

10387 

Ft.  in. 

Coal     0  21/2 

Parting     "0  2 

Coal     1  6 

Sandstone     "0  1 

Coal     1  21/2 

Parting     "0  1 

Coal     1  111/2 

Included  in   sample    4        lOi^ 

Excluded  from  sample    0         4 

32326,  32327,  and  32328.— Samples  from  the  Upper  Banner  coal  bed 
collected  in  mine  No.  3  of  the  Clinchfield  Coal  Corporation  at  Dante,  Vir- 
ginia, July  7,  1919.  Sample  32326  was  cut  in  the  third  right  entry  off 
the  main  entry;  sample  32327  was  secured  in  room  22,  main  entry  off 
fifth  left  entry.  These  locations  are  about  4,000  feet  east  of  the  drift 
mouth.  Sample  32328  was  a  composite  made  by  mixing  the  first  two 
samples. 


■Not  included  in  sample. 
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Sections  of  Upper  Banner  coal  bed  at  points  sampled  in  Clinchfield  No. 

3  mine. 

32326  32327 

Ft.  in.  Ft.  in. 

Coal     0  3  0  1 

Bone    " 0  2  0  1 

Coal     1  4  1  2 

Sandstone     "0  IM;  "0  H/o 

Coal     1  5  I  4 

Shale     ^0  1  «0  IVa 

Coal     2  1  1  10 

Included  in  sample    5         3  4         6 

Excluded  from  sample    0         2i/l>  0         3 

18235,  18236,  18237,  and  18238.— Samples  collected  in  mine  No.  6  of 
the  Clinchfield  Coal  Corporation  at  Wilder,  Virginia,  November  25,  1913. 
Sample  18235  was  obtained  3,000  feet  S.  71°  W.  of  Xo.  1  drift;  sample 
18236  in  room  5,  about  1,250  feet  S.  35°  E.  of  Xo.  3  opening;  and  sample 
18237,  about  4,000  feet  S.  10°  W.  of  ^o.  3  opening.  Sample  18238  was 
a  composite  obtained  by  mixing  18235,  18236,  and  18237. 

Sections  of  Upper  Banner  coal  bed  at  points  sampled  in  Clinchfield  No. 

6  mine. 


18235 
Ft.       in 


Coal     

Sandstone     

Coal     

Shale     

Coal  and  shale   . 

"Rash"    

Coal     

Shale     

"Rash"  and  clav 

Coal     !  . 

Coal  and  shale    . 
Coal     


6 
1 

6% 
1 


3^4 


IV- 


18236 

Ft.  in. 

1  2 
»0  1 

1  ei/a 

=■0  "iy^ 

0  414 
°  0        y. 

1  5 

=•0 

0 


18237 
Ft.       i 

1 
»0 

1  S 

"0 


6 

8% 


Included  in  sample   6         4^4 

Excluded  from  sample    0         5% 


0        113/^ 


="0 
1 


41/2 


71/2 

1/. 


17751  and  17752. — Samples  collected  from  the  Splash  Dam  coal  bed 
from  small  local  drift  mine  of  C.  C.  Owens  on  Eussell  Prater  Creek,  1 
mile  above  mouth  (location  3l5  on  map),  September  19,  1913.  Sample 
17751  was  obtained  75  feet  east  of  drift  mouth  and  10  feet  north  of  main 
drift;  sample  17752,  about  25  feet  south  of  17751. 


'Not  included  in  sample. 


DESCRIPTIOX    OF    SAMPLES  191 

Sections  of  Splash  Dam  coal  heel  at  points  sampled  in  C.  C.  Owens  mine. 

17751  17752 

Ft.       in.  Ft.       in. 

Coal    0         81/2  1         8 

"Rash"     0  % 

Shale     "0  Vo 

Coal     0       11  0         2 

Shale     0  Vt  "0         1 

Coal     0         2  0         314 

Shale     "0         11-4 

Shale  and  pvrites 0  V^ 

Coal    ■ 0         71/1,  0         4 

Included  in   sample    2         0V2  2         5% 

Excluded  from  sample    0  1^4:  0  l^^ 

15100  and  15101. — Samples  collected  from  the  Dorchester  (Glamorgan) 
coal  bed  in  Glamorgan  No.  3  mine  of  the  Stone  Gap  Colliery  Company  at 
Glamorgan,  Virginia,  November  5,  1912.  Sample  15100  was  obtained  at 
the  face  of  the  second  dip  entr}',  6,000  feet  from  the  mine  mouth :  sample 
15101,  at  the  face  of  the  Glady  entry,  T,000  feet  from  the  mine  mouth. 

Sections  of  Dorchester  (Glamorgan)  coal  bed  at  points  sampled  in 
Glamorgan  No.  S  mine. 

15100  15101 

Ft.       in.  Ft.       in. 

Coal 1  n 

Bone    "0         1 

Coal    1        10  :i         8 

Bone    ^0         1 14  ^  0         1 

Coal     0         8  0         7 

Included  in  sample    4  3  4  ^^ 

Excluded  from  sample    0         2%  0  1 

32842,  32843,  and  32844.— Samples  from  the  Dorchester  (Glamorgan) 
coal  bed  collected  in  Glamorgan  No.  3  mine  of  the  Stone  Gap  Colliery  Com- 
pany at  Glamorgan,  Virginia,  August  1,  1919.  Sample  32842  was  secured 
in  room  19,  first  right  entry,  lYo  miles  northeast  of  the  drift  mouth: 
sample  32843,  in  the  third  right  entry,  No.  2  room,  about  li->  miles  north- 
cast  of  the  drift  mouth. 

Sections  of  Dorchester  (Glamorgan)  coal  bed  at  points  sampled  in 
Glamorgan  No.  S  mine. 

32842  32843 

Ft.       in.  Ft.       in. 

Coal     0         31/.  0         8 

Shale     0           %  0           % 

Coal     1         3  0         3 

Shale     0            V4  0            14 

'Not  included  in  sample. 


32843 

Ft. 

in. 

0 

6 

»0 

Vi 

0 

4 

»0 

1/2 

»0 

1 

^0 

1 

0 

6 

1 

3 

•0 

IV2 

0 

9 

4 

31/2 

0 

41/2 
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32842 
Ft.       in. 

Coal     0         4 

Shale     °0  1/2 

Coal     ^0         1 

Shale     "0  1/2 

Coal     0         6 

Shale 0  % 

Coal     1         4 

Bone ..      "0  1 

Coal,  hard   0         7 

Bone    

Coal    

Included  in  sample    4         414 

Excluded  from  sample   0         3^ 

17743  and  17744. — Samples  collected  from  the  Eagle  coal  bed  in  a  small 
local  drift  mine  of  the  Yellow  Poplar  Lumber  Company  on  Slate  Branch 
of  Barts  Lick  Creek,  3  miles  east  of  the  mouth  of  Pound  Eiver  (location 
337  on  map),  September  17,  1913.  Sample  17743  was  obtained  200  feet 
east  of  entrance  to  mine;  and  sample  17744,  about  220  feet  Jio.  85°  E. 
of  entrance  to  mine. 


Sections  of  Eagle  coal  bed  at  points  sampled  in  Yelloic  Poplar  Lumber 

Company  mine. 

17743  17744 

Ft.       in.  Ft.       in. 

Coal,   pyritiferous    "0  S  "0  OVo 

Shale     : "0  7  »0  61/2 

Coal     0  3  0  3 

"Rash"     0  Vs  0  1/4 

Coal     0  91/0  0  SVs 

Bone    "0  1  "0  1 

Coal     1  IV,  1  2% 

Sandstone "0  1 V2  "0  1 

Coal     1  3  1  31/0 

Included  in  sample    3         5%  3         534 

Excluded  from  sample    1  5%  1  6 

14767. — Sample  from  the  Clintwood  coal  bed  collected  in  Elbert  Powers 
small  local  drift  mine  on  Big  Kidge,  51/2  miles  south  of  Clintwood,  Vir- 
ginia (location  79  on  map),  September  17,  1912.  The  sample  was  -cut 
20  feet  from  the  drift  mouth. 


'Not  included  in  sample. 
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Section  of  Clintwood  coal  bed  at  point  sampled  in  Elbert  Poivers  mine. 

14767 

Ft.  in. 

Coal     "2         7V2 

Bone    "0         7 

Coal     1  11 

"Rash"      0  % 

Coal     0         3y2 

"Rash"      0  34 

Coal     2         4 

Included   in   sample    4  8 

Excluded  from  sample   3         2% 

14766. — Sample  collected  from  the  Clintwood  coal  bed  in  John  A. 
Yeates  small  local  drift  mine,  1  mile  southwest  of  Clintwood,  Va.,  Sep- 
tember 21,  1912.  The  sample  was  cut  at  the  end  of  right  entry  1,  off 
the  main  entry,  and  100  feet  from  the  main  entry. 

Section  of  Clintwood  coal  bed  at  point  sampled  in  Yeates  mine. 

14766 

Ft.  in. 

Bone      0  1 

Coal    0  9 

Bone    0  2 

Coal    0  SVo 

Bone    0  1  % 

Coal     0  ZVo 

Bone    0  1 1^ 

Coal    0  3 

Bone      0  1 

Coal     1  8 

Included  in  sample    4         2% 

3827. — Sample  collected  from  the  Clintwood  coal  bed  in  the  Chase  and 
Damron  local  drift  mine,  three-quarters  of  a  mile  south  of  Clintwood, 
Virginia  (locatio]i  70  on  map),  September  21,  1906.  The  sample  was 
taken  at  the  face  of  a  drift  about  150  feet  from  the  main  entry. 

Section  of  Clintwood  coal  bed  at  point  sampled  in  Cliase  and  Damron  mine. 

3827 
Ft.       in. 

Coal    4         4 

Pvrite     '0         2 

Coal     M         0 

Included  in  sample   4         4 

Excluded  from  sample    1        11 


"Not  included  in  sample. 
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TESTS. 

GENERAL  STATEMENT. 

Samples  of  coal,  from  two  localities  only  a  short  distance  south  of 
Dickenson  Comity,  were  subjected  to  a  series  of  tests  in  fuel-testing  plants 
of  the  U.  S.  Geological  Survey  to  determine  their  value  for  commercial 
purposes.  A  run-of-mine  sample  from  the  Jawbone  coal  bed  in  the  Virginia 
City  No.  1  mine,  at  Virginia  City,  Va.,  was  used  in  making  steaming  and 
producer-gas  tests  in  the  plant  at  Norfolk,  Va.  It  had  been  exposed  to 
weathering  for  36  days  before  use  at  the  testing  plant.  A  car  sample 
of  lump  coal,  over  a  Si^-inch  bar  screen,  from  the  Upper  Banner  coal  bed 
in  the  Coeburn  mine  of  the  Virginia  Iron,  Coal  and  Coke  Company,  at 
Toms  Creek,  Va.,  was  tested  in  the  St.  Louis  plant. 

In  the  following  tables  the  essential  results  of  these  tests  are  sum- 
marized in  a  manner  intended  to  show  briefly  the  adaptability  of  the  coal 
to  the  uses  for  which  it  was  tested.  Further  information  regarding  the 
types  of  testing  apparatus  used,  conditions  under  which  the  tests  were 
made,  etc.,  may  be  had  by  referring  to  the  publications  cited  in  the  foot- 
notes. 

The  tests  emphasize  the  excellent  qualities  of  coal  that  is  essentially 
the  same  as  that  in  Dickenson  County.  The  coking  tests  gave  especially 
favorable  results,  as  did  also  private  coking  tests  made  of  coal  from  the 
Clintwood  bed  at  the  Beverly  mine,  near  Clintwood.  The  Pishel  field 
test^  for  coking  coal  was  applied  to  coal  from  many  places  in  Dickenson 
County  and  indicated  excellent  coking  qualities  in  all  but  two  trials.  Com- 
mercial operations  have  proved  that  high-grade  coke  can  be  made  from  thd 
Upper  Banner  bed  in  the  extreme  southwest  part  of  Dickenson  County,  and 
there  is  no  reason  to  suppose  that  any  of  the  coal  in  the  region  is  not  suit- 
able for  the  same  purpose. 

^  This  test  consists  in  pulverizing  in  an  agate  mortar  a  small  quantity  of  the  coal 
to  be  tested  until  it  will  pass  through  a  100-mesh  sieve.  The  coal  is  then  poured  out 
of  the  mortar.  If  there  is  left  adhering  to  the  surface  of  the  mortar  a  coating  of 
coal  particles  that  is  removed  witli  difficulty  the  coal  will  make  excellent  coke;  if  the 
mortar  shows  no  coating  of  coal  dust,  the  coal  is  to  be  regarded  as  non-coking.  This 
test  can  not  be  regarded  as  conclusive  for  it  failed  to  show  a  coking  coal  in  the  case 
of  one  of  the  best  coking  coals  in  southwest  Virginia. 
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STEAMING  TESTS.' 

Test  Ko.  601,  Jawbone  coal. — The  coal  burned  with  a  medium-length 
flame  and  caked.  A  porous  clinker  formed  on  the  dead  plate  and  adhered 
to  the  bridge  wall.  Size  of  coal  as  used  not  recorded.  Duration  of  test, 
8  hours.     Kind  of  grate,  underfeed. 

Test  No.  602,  Jawbone  coal. — The  coal  burned  with  a  medium-length 
flame  and  caked.  A  small  porous  clinker  formed  on  the  dead  plate  and 
adhered  to  the  bridge  wall.  Size  of  coal  as  used  not  recorded.  Duration 
of  test,  8.10  hours.    Kind  of  grate,  underfeed. 

Test  No.  280,  Upper  Banner  coal. — Automatic  air  admission  not  oper- 
ated ;  clinker  and  refuse  easily  removed  from  furnace.  Size  of  coal  as  used : 
Over  1-inch,  44.7  per  cent;  i/2-inch  to  1-inch,  20.2  per  cent;  14-inch  to 
i/^-inch,  15.7  per  cent;  under  i/4-inch,  19.4  per  cent.  Duration  of  test, 
9.88  hours.    Kind  of  grate,  rocking. 

Test  No.  283,  Upper  Banner  coal. — Automatic  air  admission  was  oper- 
ated. A  thin  solid  clinker  adhered  to  the  grate.  Size  of  coal  as  used: 
Over  1-inch,  32.8  per  cent;  i/o-inch  to  1-inch,  16.5  per  cent;  14-inch  to 
1/4-inch,  15.6  per  cent;  under  14-inch,  35.1  per  cent.  Duration  of  test, 
10  hours.    Kind  of  grate,  rocking. 

Proximate  analyses  of  coal  as  used. 


Moisture     

Volatile  matter 
Fixed   carbon    . 

Ash      

Sulphur    


Test 

Test 

Test 

601. 

602. 

280. 

1.3 

1.6 

1.7 

28.7 

28.7 

33.3 

54.3 

53 . 1 

60.3 

15.7 

16.6 

4.7 

.94 

.94 

.64 

Test 
283. 


3.3 
32.0 
60.2 

4.5 
.56 


^Burrows,  J.  S.,  Mine  sampling  and  chemical  analyses  of  coals:  U.  S.  Geol.  Sur- 
vey Bull.  362,  p!  9,  1907. 

Breckcnridge,  L.  P.,  Preliminary  report  on  the  operations  of  the  fuel-testing 
plant  of  the  T'nited  States  Geological  "Survev  at  St.  Louis,  Mo.,  1905:  U.  S.  Geol.  Sur- 
vey Bull.  290.  pp.  194-195.  1906. 

Breckonridge,  L.  P.,  Kreisinger,  Henry,  and  Ray,  W.  T..  Steaming  Tests  of  coals 
and  related  investigations:  Bureau  of  Mines  Bull.  23,  1912. 
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Ultimate  analyses  figured  on  moisture-free  basis. 


Test 
601. 


Carbon 

Hydrogen 

Oxygen 

Nitrogen 

Sulphur 

Ash      .  .  . 


71.14 

4.52 

6.21 

1.25 

.95 

15.93 


Test 
602. 


70.59 
4.47 
5.69 
1.22 
1.16 

16.87 


Test 
280. 


82.80 
4.98 
5.18 
1.64 
.65 
4.75 


Test 
283. 


82.95 
4.98 
5.19 
1.64 
.58 
4.66 


Summary  of  steaming  tests. 


Test 

Test 

Test 

Test 

601. 

602. 

280. 

283. 

Heating  value  of  coal  B.  t.  u.  per  lb.  dry  coal.  .  . 

12,911 

12,607 

14,908 

14,936 

Force  of  draft: 

Under  stack  damper inch  water .... 

0.39 

0.35 

0.42 

0.37 

Above  fire    do 

.31 

.23 

.15 

.16 

2,336 

2,452 

2,537 

Dry  coal  used  per  square  foot  of  grate  sur- 

face   per    hour pounds .... 

18.14 

21.88 

16.40 

16.47 

Equivalent    water    evaporated    per    square 

foot      of     water-heating      surface      per 

hour      pounds .... 

3.28 

3.69 

2.91 

2.99 

Water  apparently  evaporated  per  pound  of 

coal  as  fired   pounds .... 

7.70 

7.07 

8.14 

8.18 

Water  evaporated  from  and  at  212°  F. : 

Per  pound  of  coal  as  fired.  .  .  .pounds.  .  .  . 

8.94 

8.32 

9.74 

9.79 

Per  pound  of  drv  coal do 

9.06 

8.46 

9.91 

10.12 

Per  pound  of  combustible do 

10.97 

10.36 

10.66 

10.84 

Efficiency  of  boiler,  including  grate,  per  cent 

67.77 

64.80 

64.19 

65.43 

Boiler  horse-power: 

Builder's    rating    

210 

210 

210 

210 

Developed  on  test        

193.0 

217.4 

171.4 

175.9 

Analysis  of  ash: 

Carbon         

9.93 
90.07 

11.26 

88.74 

27.88 
72.12 

34.47 

Earthv  matter      

65.53 

PRODUCER-GAS  TESTS.^ 

Test  No.  163,  Jawbone  coal. — As  used,  1/2  to  %  slack.  Failure  of  water 
supply  made  it  impossible  to  carry  this  test  beyond  8  hours,  a  period  so 
short  that  the  accuracy  of  the  results  is  doubtful.  Average  B.  t.  u.  of 
gas  per  cubic  foot,  about  149. 


^Burrows,  J.  S.,  Mine  sampling  and  chemical  analysis  of  coals:  U.  S.  Geol.  Sur- 
vey Bull.  362,  p.  9,  1908. 

Fernald,  R.  H.,  Preliminary  report  on  the  operation  of  the  fuel-testing  plant  of 
the  United  States  Geological  Survey  at  St.  Louis,  Mo.,  1905:  U.  S.  Geol.  Survey  Bull. 
290,  pp.  193-195,  1906. 

Fernald,  R.  H.,  and  Smith,  C.  D.,  Resum#  of  producer-gas  investigations:  Bureau 
of  Mines  Bull.  13,  1911. 
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Test  No.  75,  Upper  Banner  coal. — Size  as  used:  Over  1-inch,  ol  per 
cent;  i^-inch  to  1-inch,  14  per  cent;  y^-\i\ch.  to  i/2-inch,  13  per  cent;  under 
14-inch,  22  per  cent.  Duration  of  test,  50  hours.  Average  B.  t.  u.  of 
gas  per  cubic  foot,  156. 


Proximate  analyses  of  coal  as  fired. 

Test 
163. 

Test 
75. 

Moisture     

1.3 
29.7 
53.6 

15.4 
1.14 

1   6 

Volatile  matter    

31   7 

Fixed   carbon    

61   8 

Ash     

4  9 

Sulphur      

49 

Analyses  of  gas  (per  cent  hy  volume). 


Carbon  dioxide    (COo) 
Carbon  monoxide    (CO) 

Hydrogen    (Ho)     

Methane    (CH,)     

Nitroofen    ( X, )     


Summary  of  producer-gas  tests. 


Coal    used    in    producer     (pounds    per 
horse-power  per  hour). 
Per   electrical   horse-power: 

Available  for  outside  purposes    

Developed   at  switch  board    

Per  brake  horse-power: 

Available   for   outside  purposes 

Developed   at  engine    

Coal   used  by  producer   plant,   includ- 
ing    fuel     equivalent     of     auxiliary 
power    (pounds  per  horse-power  per 
hour ) . 
Per  electrical  horse-power: 

Available    for   outside   purposes 

Developed   at  switch  board    

Per  lirake  horse-power: 

Available   for   outside   purposes 

Developed  at  engine    


Test  163. 


Test  75. 


Coal 

as 
fired. 


Dry 
coal. 


1.23 
1.20 


1.05 
1.02 


1.48 


1.29 
1.26 


1 .22 
1.19 

1.04 
1.01 


1.50 
1.46 


1.28 
1.24 


Com- 
busti- 
ble. 


1.03 
1.00 

.87 
.85 


1.20 
1.23 

1.07 
1 .  05 


Coal 

as 

fired. 


1.21 
1.13 

1.03 
.96 


1.29 
1.21 


1.10 
1.03 


Dry 
coal. 


1.18 
1.11 

1.01 
.95 


1.27 
1.19 


l.OS 
1.01 


Com- 
busti- 
ble. 


1.13 
1.06 

.96 
.90 


1.21 
1.13 


1.03 
.96 
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COKING  TESTS/ 


Two  tests,  Nos.  61  and  88,  were  made  of  the  Upper  Banner  coal  from 
Toms  Creek,  Va.,  to  determine  its  coking  properties.  In  test  61  the  coal 
was  finely  crushed ;  in  test  88  it  was  as  shipped  (over  3i/^-inch  bar  screen). 

Summary  of  coking  tests. 


Duration   of  test    hours 

Specific  gravity,  real    

Specific  gravity,  apparent   

Weight  per  cubic  foot,  dry   pounds 

Weight  per  cubic  foot,  as  received   (wet) do.  . 

Percentage  coke    

Percentage    cells     

Six-foot  drop  test,  percentage  over  2-inch  mesh: 

1     

2    

3    

4    

Weight  of   coal    pounds 

Weight  of  colce    do .  . 

Weight  of  breeze    do .  . 

Percentage  colce    

Percentage   breeze    

Total  percentage  yield    


45 
1.93 
1.25 

77.72 
99.67 
65.00 
35.00 

92 .  00 
85.00 
78.50 
75.00 
12,000 

8,160 

240 

68.00 

2.00 
70.00 


50 
1.87 
1.12 
69.30 
94.26 
60.00 
40.00 

93 .  50 
89.00 
83 .  50 
80 .  50 
12,000 

7,907 

336 

65.89 

2.80 
68.69 


The  analysis  of  a  typical  72-hour  Connellsville  coke  is  shown  in  the 
followino-  table  as  a  standard  for  comparison.  Judoed  by  the  analyses, 
coke  made  from  the  Upper  Banner  coal  is  as  good  as  that  from  the  Con- 
nellsville district. 


Analysis  of  coal  as  used 

and  resulting  col 

e. 

Connells- 
ville 
coke. 

Test   61. 

Test  88. 

Coal. 

Coke. 

Coal. 

Coke. 

.18 
.32 

88.75 

10.75 

.87 

.033 

.018 

1.92 

2.87 
31.58 
61.43 

4.12 
.56 

0.29 

1.21 
92.60 

5.90 
.61 
.085 
.001 

1.93 

2.49 
31.90 
61.16 

4.45 
.57 

0.16 

Volatile   matter          

1.26 

Fixed  carbon        

91.85 

Ash    

6.73 

Sulphur  in  coke              .    ...... 

.55 

Sulphur  in  ash          

.070 

Phosphorus     

.006 

Specific   gravity        

1.87 

^  Belden,  A.  W.,  Preliminary  report  on  the  operations  of  the  fuel-testing  plant  of 
the  United  States  Geological  Survev  at  St.  Louis,  Mo.,  1905:  U.  S.  Geol.  Survey  Bull. 
290,  pp.  193-196,  1906. 

Belden,  A.  W.,  Washing  and  coking  tests  of  coal  and  cupola  tests  of  coke:  U.  S. 
Geol.  Survey  Bull.  336,  1908. 
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Test  61,  remarl-s. — Coke  of  light  gray  and  silvery  color;  much  deposited 
carbon ;  metallic  ring ;  cell  structure  small ;  breakage  good ;  long,  large, 
heavy  pieces ;  very  heavy  coke. 

Test  S8,  remarks. — Coke  of  light  gray  and  silvery  color;  much  deposited 
carbon ;  metallic  ring ;  cell  structure  small ;  breakage  good ;  good  heavy 
coke;  decreased  yield  of  coke  and  increased  amount  of  breeze  probably  due 
to  fact  that  coal  was  not  crushed. 

CUPOLA  TESTS  OF  COKE.' 

Each  of  the  two  samples  of  coke,  made  from  the  Upper  Banner  coal 
from  Toms  tVeek,  Virginia,  was  subjected  to  two  cupola  tests,  the  results 
of  which  are  shown  in  the  following  table.  The  results  of  a  typical  test 
of  Connellsville  72-hour  coke  are  given  in  the  first  column,  to  furnish  a 
standard  for  comparison. 


'  Moldenkc,  Richard,  Wasliing  and  coking  tests  of  coal  and  cupola  tests  of  coke 
U.  S.  Geol.  Survey  Bull.  33G,  1908. 
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SUMMARY. 

An  examination  of  the  analyses  and  tests  described  in  the  preceding 
pages  leads  to  very  favorable  conclnsions  as  to  the  purity  and  value  of  the 
coals  themselves.  The  practical  features  and  the  essential  working  quali- 
ties of  the  fuels,  as  indicated  in  a  limited  number  of  steaming,  coking, 
briqueting,  producer,  and  foundry  tests  have  already  been  quoted  from 
the  official  records  of  the  tests.  These  tests,  which  are  not  so  numerous  as 
is  to  be  desired,  were  not  in  all  eases  conducted  under  favorable  circum- 
stances or  with  coal  from  the  best  localities,  and  the  results,  gratifying  as 
they  may  be,  probably  do  no  more  than  justice  to  either  the  samples  sub- 
mitted or  the  region  as  a  whole. 

Information  as  to  the  chemical  composition,  which  discloses  the  purity 
of  the  coals,  as  to  the  calorific  values,  i.  e.,  the  heating  power  of  the  coals 
as  determined  by  standard  calorimetric  methods  in  the  laboratory,  is  given 
in  the  accompanying  table  of  analyses.  This  table,  though  not  so  larg^ 
as  is  desirable,  contains  the  results  of  the  analysis  and  calorific  testing  of 
enough  cuttings  taken  from  coal  beds  in  widely  different  parts  of  the 
region  to  entitle  it  to  confidence  as  approximately  representative  of  the 
coals  of  Dickenson  County.  In  fact,  it  must  be  noted  that  the  samples 
from  the  Splash  Dam,  the  Eagle,  and  the  Clintwood  beds,  and  some  of 
those  from  the  Kennedy,  were  taken  from  small  local  or  country  mines 
and  therefore  may  not  show  either  the  full  rank  or  the  real  heat  value 
of  the  fuels.  The  proportions  of  the  elements  in  the  organic  matter 
are  in  some  cases  given  in  the  form  of  ultimate  analyses. 

From  an  inspection  of  the  analyses,  it  will  be  seen  that  the  coals  are 
of  high  bituminous  rank  with  very  low  moisture  content;  with  a  percentage 
of  fixed  carbon  in  general  approximating  60  per  cent;  with  relatively  low 
ash,  and  with  an  exceptionally  small  content  of  sulphur.  In  other  words, 
the  coals  are  notably  pure.  The  average  of  the  moisture,  of  the  ash,  the 
sulphur,  and  the  B.  t.  u.'s  in  the  samples  "as  received"  (line  A)  for  all 
the  beds  e.xcept  the  Jawbone,  Lee,  and  Raven  are  indicated  in  the  follow- 
ing synopsis : 
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Averages  of  analyses  for  each  coal. 


Name  of  coal 

and 

number  of  samples. 

Tiller    (4)    A 

D 
Kennedy    (4)     A 

D 
Lower  Banner    (14)     A 

D 
Upper  Banner    ( 39 )     A 

D 
Splash  Dam   (2)    A 

D 
Dorchester    (  5 )    A 

D 
Eagle   ( 2 )    A 

D 
Clintwood    ( 3 )    A 

D 
Averages  of  above  coals ....  A 

D 


Moisture. 


2.2 

'  2.7 
2.21 
2.47 
2.4 
2.76 
2.9 
2.9 
2.57 


Fixed 
car  lion. 


59 
65, 
60. 
69, 
56. 
62. 
56 
62. 
62, 
68. 
59. 
64. 
58. 
64. 
62. 
66 
59 
65. 


Ash.        Sulphur. 


6.5 

.48 

8.99 

.99 

6.32 

.90 

6.35 

.57 

5.6 

.78 

5.41 

6.8 


3.8 
6.22 


1.12 
1 .  54 


.91 


.91 


B.  t.  u.'s 


14.100 
15,500 
13,700 
15,500 
14.150 
15,450 
14,100 
15,450 


14,150 
15,450 
13,950 
15.450 
14,600 
15.400 
14,100 
15,450 


In  line  D  is  shown  the  corresponding  averages  of  the  fixed  carbon  and 
British  thermal  units  (B.  t.  u.'s)  on  what  is  sometimes  known  as  the  "pure 
coal  basis."  This  form  of  representation,  which  is  theoretical  and  should 
be  used  only  in  the  comparative  study  of  the  qualities  and  ranks  of  coals, 
is  obtained  by  excluding  the  moisture,  ash,  and  sulphur  from  the  proxi- 
mate analysis  and  recalculating  the  volatile  matter  and  fixed  carbon  to 
total  100  per  cent.  These  percentages  should  not  be  employed  to  describe 
coals  as  commercially  produced  or  sold. 

The  high  qualities  of  most  of  the  coals  appear  even  in  the  cuttings 
from  small  local  mines.  Those  of  the  Eagle  bed,  while  inferior  to  some 
others,  are,  nevertheless,  worthy  of  comparison  with  the  coals  of  other 
regions.  The  Clintwood  is  exceptionally  pure,  and  the  Kennedy  is  rela- 
tively high  in  ash  only  southwest  of  Eussell  Fork,  where  it  has  been 
crushed  by  shearing  movements.  The  samples  from  the  Jawbone  bed  are 
conspicuous  among  the  other  coals  of  the  region  for  their  high  ash  and 
high  moisture.  In  fact,  this  coal  is  well  recognized  to  be  relatively  impure 
and  inferior  at  most  points  at  which  it  has  been  examined.  Hence  it  will 
be  eliminated  from  further  discussion,  though  it  is  but  little  inferior  to 
many  of  the  competing  coals  from  other  fields. 

For  the  purposes  of  comparison  of  the  coals  from  other  regions  and 
fields  of  the  United   States,  comprehensive   and  generally   representative 
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analyses  will  be  foiuid  in  jfreat  numbers  in  Bulletins  22,  85,  and  123,  of 
the  Bureau  of  Mines.  To  these  reports  the  reader  is  referred  for  data 
concerned  in  the  following  discussion. 

The  examination  of  the  analyses  of  coals  from  Dickenson  County  pre- 
sented in  the  foregoing  tables,  and  a  comparison  of  the  same  with  those 
representing  the  principal  mining  districts  of  West  Virginia,  make  it  evi- 
dent that  the  coals  of  the  region  studied  are  equal  to  the  highest  rank 
of  the  Kanawha  coals  of  southern  West  Virginia,  namely,  those  along 
the  easternmost  border  of  the  Kanawha  field,  or,  in  other  words,  those 
in  a  rather  narrow  zone  along  the  border  of  the  Pocahontas  and  Xew  River 
coal  fields.  They  are  apparently  slightly  higher  in  rank  than  the  coals  in 
the  region  immediately  northwest  of  Pine  j\Iountain,  though  neither  this 
difference  nor  its  effects  are  well  marked.  Farther  west,  both  in  Kentucky 
and  West  Virginia,  the  coals  fall  off  in  rank  and  calorific  value  and  in 
most  areas  are  more  impure.  On  the  whole,  the  coals  of  Dickenson  County 
present  a  marked  advantage  over  the  latter  as  to  ash  and  sulphur  content. 

The  Pocahontas  and  New  River  coals  are  distinctly  above  the  coals  of 
this  part  of  the  Virginia  region  as  to  rank,  being  5  to  15  per  cent  higher 
in  fixed  carbon,  and  are  in  general  their  equal  in  ash  and  sulphur,  while,  as 
is  to  be  expected,  their  more  advanced  rank  gives  them  notably  greater 
B.  t.  u.  values.  Also,  the  Xew  River  and  Pocahontas  coals  are  coked  with 
less  loss  of  volatile  matter.  On  the  other  hand,  for  household  use  and  for 
export  to  markets  intolerant  of  great  quantities  of  slack  or  fine  coal,  most 
of  the  Virginia  coals,  which  have  not  been  so  crushed  and  made  friable 
by  the  dynamic  forces  that  gave  the  Pocahontas  and  Xew  River  coals  their 
higher  rank,  have  a  distinct  advantage  on  account  of  the  larger  propor- 
tion of  lumj)  coal  wliicli  may  even  ])eniiit  grading  by  sizes  with  smaller 
waste  in  dust  or  slack.  The  A'ii'ginia  coal  especially  commends  itself  as 
a  reasonably  high  rank,  liigh  heat  value,  low  ash,  and  low  sul])lnir  lump 
coal  for  export,  as  well  as  for  domestic  use. 

In  the  Tennessee  coal  field  there  are  several  localities  where,  on  account 
of  the  higher  i-aid\,  as  shown  by  the  more  advanced  elimination  of  volatile 
matter,  tbc  coals  lunc  as  great  caloi-iiic  valiic  as  tliosr  in  question,  though 
tlie  ash  and  siili)liur  content  niv  higher.  (Jenerally  tbe  coals  of  the  same 
rank  contain  larger  propoii ions  of  sul])luif  to  which  is  usuallv  added  a 
higher  asli.  In  tbe  ai'eas  of  extraordinarily  low  ash  coals,  like  Campbell 
and  Claiborne  counties  in  Tennessee,  the  rank  of  tlu'  coals  is  so  low  as  to 
give  them  a  calorilic  \alue  pei-ct'])t ibiy  under  tbat  of  tbe  \'irginia  i-oals, 
in  wliicli.  nioreoM'r,  tbe  sulpbur  is  nearly  evi'rywbere  smaller  in  amount. 
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The  coals  of  Alabama  vary  greatly  in  quality.  At  some  localities  the 
fuel  is  clearly  of  higher  rank  and  heating  power  than  that  of  Dickenson 
County,  though  nearly  everywhere  higher  sulphur  is  found  in  the  former. 
On  the  whole,  however,  higher  ash  also  seems  to  mark  the  Alabama  coal 
field,  the  greater  part  of  which  is  inferior  also  as  to  the  rank  and  calorific 
value  of  its  fuels. 

As  compared  with  the  Oklahoma  coal  field  as  a  whole  the  Virginia 
coal  possesses  marked  advantages  in  rank,  purity,  and  heat  value.  Even 
toward  the  eastern  border  of  the  Oklahoma  field,  in  which  direction  the 
rank  of  the  coal  rises  above  that  of  the  Virginia  fuel,  the  consequent  calo- 
rific advantage  is  at  most  points  neutralized  by  the  higher  ash  and  sulphur. 
On  the  other  hand,  most  of  the  Oklahoma  localities  showing  lower  ash 
have  coals  of  rank  so  much  lower  as  to  make  them  of  lower  calorific  value 
also.  Passing  eastward  into  Arkansas,  the  Paleozoic  coals  are  all  of  higher 
rank;  l)ut  except  at  a  few  points  in  the  semibituminous  area,  the  greater 
ash  and  sulphur  contents  seem  to  give  them  inferior  heat  value.  It  remains 
to  be  seen  whether  in  an  export  trade  the  friability  of  the  purest  of  the 
Arkansas  semibituminous  coal  will  offset  its  advantages  in  rank  and  heat 
value. 

As  compared  with  the  coals  of  the  other  Mississippi  Valley  States, 
including  Illinois,  Indiana,  and  the  western  Kentucky  coal  field,  the  Vir- 
ginia coals  are  distinctly  superior,  being  of  considerably  higher  rank,  gen- 
erally lower  in  ash,  almost  everywhere  lower  in  sulphur,  and  much  higher 
in  calorific  value.  The  differences  in  the  latter,  which  often  exceed  2,000 
B.  t.  u.'s  in  favor  of  the  Virginia  coal,  will  possibly  be  found,  in  some 
foreign  market  that  is  partial  to  lump  coal,  to  be  pitted  against  the  larger 
percentages  of  cubical  and  stronger  luir.])  in  the  coals  of  the  upper  Missis- 
sippi Valley. 

The  coals  of  Ohio  are  so  much  lower  in  fixed  carbon,  i.  e.,  in  rank, 
as  hardly  to  equal  the  Virginia  coals  in  heat  value  even  where  the  former 
are  at  their  best.    In  most  cases  they  are  higher  in  sulphur  and  in  ash. 

Although  the  coals  of  the  Potomac  and  Georges  Creek-Frostburg  basins 
in  western  Maryland  are  clearly  much  higher  in  rank,  they  are  in  many 
places  lower  in  heat  value,  probably  on  account  of  the  higher  ash  and 
sulphur.  However,  in  the  southern  part  of  the  Potomac  basin  and  the 
neighboring  region  of  West  Virginia,  the  coals  appear  to  be  purer  and 
with  higher  values,  and  are  at  some  locations  clearly  superior  to  the 
Dickenson  County  coals.  In  these  high-rank  coals  there  is,  again,  a  larger 
proportion  of  fine  coal  or  slack  in  the  run-of-mine  product.     The  same  is 
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true  of  the  high-rank  coals  of  the  £0-called  "Clearfield  region"  of  Clear- 
field, Cambria,  Blair,  and  Somerset  counties  in  Pennsylvania,  particularly 
the  Windber  district.  Nevertheless,  it  is  interesting  to  note  that  with 
respect  to  moisture  and  sulphur,  and,  in  many  cases,  to  ash,  the  Virginia 
coals  compare  advantageously,  though  they  are  not  nearly  so  high  in  rank 
and  in  calorific  value. 

Ill  the  northern  Ai)palachian  region  the  Virginia  coals  concerned  in  this 
study  seem  to  find  closest  comparisons  in  the  low  ash  and  low  sulphur 
coals  in  the  Uniontown-Connellsville  zone  of  Pennsylvania.  With  these 
coals  the  average  beds  of  Dickenson  County  are  comparable  in  rank  as 
well  as  in  efficiency,  ash,  and  sulphur,  slightly  lower  sulphur  being  gen- 
erally found  in  the  latter  area.  The  low  ash,  low  moisture,  and  abnormally 
low  sulphur  in  Dickenson  County  give  these  coals  an  advantage  over  those 
farther  west  in  northern  West  Virginia  and  in  Pennsylvania,  toward  the 
western  borders  of  which  the  lower  fixed  carbon  is  attended  in  general 
with  lower  calorific  values. 

The  comparability  in  rank  and  other  features  between  the  coals  of 
the  southw  item  Virginia  region  and  the  coals  of  the  Uniontown-Connells- 
ville region  of  Pennsylvania  has  just  been  pointed  out  in  the  preceding 
p'aragraph.  Also  it  will  have  been  noted  in  the  accounts  of  coking  tests 
that  for  coking  and  furnace  use  coals  from  these  two  regions  are  closely 
comparable  and  apparently  nearly  equal.  Prom  the  single  test  made  at  the 
experiii^ental  plant  formerly  conducted  by  the  United  States  Geological 
Survey,  it  would  seem  that  the  coke  made  from  the  Connellsville  coal  was 
slightly  higher  in  sulphur  than  that  from  the  Upper  Banner  coal  of  soutii- 
western  Virginia.  Further  tests  should  precede  final  conclusions  as  to  the 
relative  merits  of  these  coals  for  coking.  Both  the  Virginia  and  Connells- 
ville 7-egions  are  similar  as  to  the  rather  large  amount  of  volatile  matter, 
about  35  per  cent,  pure  coal  basis,  in  the  beds,  the  coking  of  which  entails 
a  greav  and  lamentable  waste  unless  by-product  ovens  are  used.  This 
waste  sl.'ould  be  prevented  whenever  and  wherever  possible.  The  coal  from 
the  Toms  Creek  mines  has  been  coked  for  more  than  twenty  years. 

The  samples,  analyses  of  which  are  presented  in  the  foregoing  tables, 
contain  promise  of  a  fuel  output  of  great  purity  and  value.  In  fact,  the 
expectation  seems  fully  justified  that  there  will  be  developed  in  the  Dick- 
enson County  region  many  mines  in  which  the  coal  will  contain  about  60 
per  cent  fixed  carbon;  will  run  under  2.6  per  cent  of  moisture,  6  per 
cent  of  ash,  .9  per  cent  of  sulphur;  and  will  contain  over  14,200  B.  t.  u.'s 
as  it  is  loaded  in  the  cars.    Most  of  this  will  make  a  good  coke. 
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Tiller  and  .lawljoiie   coal    l)eds,    170- 

171. 
Upper  Banner  coal  bed,  172. 
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Detailed    description    of    coal    beds, 
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Folds.  49-51. 
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(Jeneral   description   of  coal   beds,   68-78. 
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General  geology,   9-67. 

Geologic   structure.    48-67. 
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Industrial    features,   (i-8. 
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Cranesnest    River,  90-91. 
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Indian   Creek.    146-147. 
Lick  Creek.    135-136.   172-173. 
McClure    River    northeast    of    Canev 
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Method  of  representation,  48-49. 
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bed. 
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165. 
Section     of,     near     head     of     Camp 
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northwest  of  Skeet  Rock,  83. 
Indian    Creek,    146-152. 

Coal  beds  lower  than  Tiller,  147. 
Geologic  outline,    146-147. 
Kennedy  coal  Ijed,  151. 
Lower  Banner  coal  bed,  151. 
Raven  and  associated  coal  beds,  151. 
Splash   Dam   and  higher   coal   beds, 
152. 
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and  markets,  7-8. 
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Location  and  importance  of  countv, 

1-2. 
Method  of  geologic  work,  2-4. 
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Russell   Fork   fault,    53-56. 
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208. 
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171. 
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Section  on,  137. 
Lick  Creek,  135-139. 
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139. 
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Section  on  Left  Fork  of,  137. 
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Splash    Dam    and    higher    coal    beds 
in    Norton    formation.    131-133. 
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representation,     geologic     structure, 
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statement,  78-79. 
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]\Iinable  coal,  amount  of,   174. 
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Norton  coiij  bed,  75. 
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Outorojjs  not  correlated,   164. 
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Fork,  143. 
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northwest  of  Indian  Creek,  152- 
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162. 
Coals  in  Lee  formation.  156. 
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Lower  and  I'pper  Banner  coal  beds, 
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Outcrops  not   correlated,    154-156, 
Raven  and  associated  coal  beds,  156- 

157. 
Splash  Dam  coal  bed,  157-160, 
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Caney  Creek,   113-118. 
Crani'snest    River.    90-103. 
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than  Cranesnest  River,  79-90. 
Russell   Fork  and   small   tributaries 
northwest  of  Indian  Creek,  152- 
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165-166. 
Eagle  coal   bed,    167-168. 
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Splash  Dam  coal  bed,  164. 
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Lick  Creek,   167. 
Boiling  coal  beds  west  of  county  line 
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Dorchester  No.   3   mine.    191-192. 
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on  Camp  Creek  near  mouth,  84. 
Georges  Fork,  84. 
Lower  Barts  Lick  Creek,  165-166. 
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Twin  City  Coal  Corporation's  mine, 
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near  forks  of  Cane  Creek,  149. 
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two    and    one-half    miles    south    of 
Duty,   150. 
Upper   Banner  coal   bed,   Clinchfield  No. 
2  mine,   186,   187,   188. 
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Hardin  Brancli.  145. 
Left      Fork      of      Sciuirrel      Camp 

Brancli.  108. 
:Middle  Fork,   127-128. 


Right     Fork     of     Squirrel     Camp 

Branch,    108. 
Roaring  Fork,  131. 
Rush  Branch,  126. 
Tarpon  Brancli.  97. 
Toms  Fork  and  ^lill  Creek,  111. 
Turkey  and  Beech  branches,  139. 
west  side  of  House  Fork,  110. 
Sexton   mine   of   the   Virginia    Iron, 

Coal  and  Coke  Co.,   185. 
south  of  Lick  Branch,  146. 

mouth   of  Squirrel   Camp   Branch, 
107. 
Swansea  mine,   183. 
Settlement,  6. 
Soil,  15. 

Sourwood   ^lountain    anticline,    50. 
Splash  Dam  coal  bed,  74,  81-83,  157-160, 
164. 
Section  of,  at  tunnel  south  of  Barts 

Lick  Creek,   159. 
Sections   of,   on   Camp   Branch,    160. 
on    Lower    Russell    Prater    Creek, 
164. 
Splash    Dam   and  higher  coal   beds,    146, 

152. 
Splash    Dam    and    higher    coal    beds    in 
Norton    formation,    97-98,    112, 
117-118,    131-133. 
Section  of  Splash  Dam  coal  bed  near 
head  of  :Middle  Fork,    132. 
northeast  of  Alka,  98. 
Open  Fork,  132. 
Statement,  method  of,  78-79. 
Steaming  tests,  207-208. 
Jawbone  coal,  207. 
Summary  of,  208. 
Ipjier  Banner  coal,  207. 
Stratigraphy,  9-48. 

Correlations    with    adjoining    areas, 

15-17. 
General  sections,  34-48. 
General  statement,  9. 
Local  sections,  17-34. 
Mississippian  series.  9-10. 
Peniisylvanian    series,    10-15. 
(^>narteniarv    system,    15-17. 
Suiniiiarw   21.3-217. 
coking  tests.  210. 
cupola  tests  of  coke.  212. 
])rodiicer-gas  tests.  209. 
steaming  tests,  208. 
Surface,  land.  4-5. 
Table   of   analvses.    194-205. 
Tests.    206-212. 

Coking,  210-211. 

Cupola,    of   coke.    211-212. 
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Producer-gas,   208-210. 
Steaming,   207-208. 
Tiller  coal   bed,  69-70. 
Tiller   and   Jawbone   coal   beds,    141-142, 
148-150,    170-171. 
Sections  of,  at  Bucu,   141. 

near  forks  of  Cane  Creek,  149. 

on    John    Fork    of    Indian    Creek. 

150. 
south  of  Duty,  150. 
southwest  of  Duty,  149. 
Topographic  features,  4-6. 
Drainage,   5-6. 
Land  surface,  4-5. 
Upper  Banner  coal  bed,  73-74,  81,  93-97, 
104-112,    115-117,    125-131,    138- 
139,  144-146,  1.52,  172,  182,  183, 
184,  185,  186,  187,  188,  189,  190. 
Section  (s)      of,     Clinchfield     No.     2 

mine,  186,  187,  188. 
ClinchHeld  No.  3  mine,  189,  190. 
Clinchfield  No.  6  mine,   190. 
Clinchfield    Coal    Corporation    Mine 

No.  2,  130,  131. 
Coeburn  mine,  184. 
Cranesnest  mine,    116,    182,    183. 
east  of  Bad  Ridge  School,  117. 
Lee  mine  of  Virginia  Iron,   Coal  & 

Coke  Co.,  184-185. 
Mine  No.  6  at  Wilder,  172. 
near  Camp  Branch,  107. 
head  of  Cane  Creek,  152. 
head  of  McClure  River,  129. 
Open  Fork,  129,  130. 
Trace  Fork,  116. 
Low  Gap  Branch,  106. 
mouth  of  Mill  Creek,  109. 
Squirrel  Camp  Branch,  107. 


on  Bartley  Branch,  94. 
Breeden  Branch,  145. 
Camp  Creek,  112. 
Cane  Creek,  north  of  Huckleberry, 

81. 
Cranesnest    River    between    Holly 

Creek  and  Long  Branch,  94. 
Cranesnest  River  near  Big  Branch, 
96. 

Keel  Branch,  93,  96. 
2%  miles  south  of  mouth,  93. 
Hardin  Brancli,  145. 
Left      Fork     of      Squirrel      Camp 

Branch,  108. 
Middle  Fork,  127-128. 
Right     Fork     of     Squirrel     Camp 

Branch,    108. 
Roaring  Fork,  131. 
Rush  Branch,  126. 
Tarpon  Branch,  97. 
Toms  Fork  and  Mill  Creek,  111. 
Turkey  and  Beech  branches,  139. 
west  side  of  House  Fork,  110. 
Sexton   mine   of   the  Virginia   Iron, 

Coal  &  Coke  Co.,   185. 
south  of  Lick  Branch,  146. 
south    of    mouth    of    Squirrel    Camp 

Branch,   107. 
Swansea   mine,    183. 
west  of  Bad  Ridge  School,  117. 
tapper    Banner    coal,    producer-gas    test 
No.   75,   209. 
steaming    tests    Nos.    280    and    283, 
207. 
Upper  Boiling  coal  bed,  78. 
\A'ise   formation,    14-15. 
Yellow   Creek   coal  bed,  see  Norton  coal 
bed,  75. 
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